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g HJI#N�f"hiHdf�j�L#aXL#alkmindo RdahibcHJRd\pOQI�H
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g HJI#N�f�hiHdf�Z]bcaXL#a,|�bcMcbc}+y�Rda
~ RAL#V,I#N�hiRdFXL#HrOQy�RdazO
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g HJI#N�f�hiHdf"�,RdP9y�RpO � I�y;L#}Z]W9F1RdHrK]bceJI�H

�0� L#y�bca9bca o j�I�y�y�bsOJOQRdR��,Rdy$�1RdHJe
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g HJI#N�f�hiHdf"�,RdP9y�RpO g L#HJM�L#} � � ���!� � g�~ �[Z9�

EGeJeJbcerOAf g HJI#N�f0hiHdf0j�Rpt]P+W9a$|�W9McW�O^LAt � |�bcM5f � fs� g�~ �[Z9�
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Z]W9F1RdHrK]bceJI�HdÅ g HJI#N�f"hiHdf"�,RdP9y�RpO � I�y;L#}

EGW o W9erOiÆ#Ç�Ç�È���É�ÉDÆ$FXL o Rdedf

� P9R�a9I�a9Mcbca9RAL#H:I�F�OQbc\AL#M#F9HJI�F1RdHrOQbcRde�I#N�eJRdy�bc\dI�a9V9W9\pOQI�H�P9RpOQRdHJI�erOQHJW9\pOQW9HJRded��eJW9\^PTL#e�S�L#EGe^Ê
EGMÌËYS�LzÍ�Î+ËBEGeiL#McMcIBt]ed��L#HJR�erOQW9V9bcRdV,�!bsOQP.L#aXL#Mst+OQbc\[L#a9V,a+W9y�RdHJbc\AL#M`y�RpOQP9I]V9e!I�a,OQP9R[�XLDÏ
eJbce�I#N�x+WXL#azOQW9yÐy�Rd\^PXL#a9bc\dedf g L#HrOQbc\dW9M�L#HJMst��+eJRd\dI�a9V.L#a9V�OQP9bcHJV]Ï�I�HJV9RdH�a9I�a9Mcbca9RAL#H�I�F�OQbc\AL#M
F9HJI�F1RdHrOQbcRde�I#N:x+WXL#azOQW9yl��RdMcMce�V9RdeJ\dHJbc�1RdVv�zt$OQP9R�K#L#HJbcI�W9e0O�t]F1Rde�I#N1\dI�a�wXa9bca o F1I#OQRdazOQb�L#Mce
L#HJRU\dI�a9eJbcV9RdHJRdV��!bsOQP9bca;OQP9RUV9Rda9eJbsO�t�y;LYOQHJb � N{I�HJy;L#McbceJy,f`Ñ2RU\dI�a9eJbcV9RdH!L g kI�eJ\^P9MÌÏ � RdMcMcRdH
O�t]F1R�F1I#OQRdazOQb�L#M��!P9bc\^P3PXL#e$�1RdRda*HQL#HJRdMst�\dI�a9eJbcV9RdHJRdV3bca2OQP9bce$L#HJRAL�f q O$PXL#e�L,OQW9aXL#�9McR
L#ert]y�y�RpOQHrt�FXL#HQL#y�RpOQRdHd�zy;L#}+bca o bsO"L o I]I]Vv\AL#a9V9bcVXLYOQR�OQI�bcazK�RderOQb o LYOQR�OQP9R!RpÒ:Rd\pO�I#N:OQP9R
L#ert]y�y�RpOQHrt�I�a;OQP9Ria9I�a9Mcbca9RAL#H"I�F�OQbc\AL#M�F9HJI�F1RdHrOQbcRdedf � P9Ri\AL#Mc\dW9M�LYOQRdV;a9I�a9Mcbca9RAL#H"x+WXL#azOQbÌÏ
OQbcRde�bca9\dMcW9V9R>a9I�a9Mcbca9RAL#H"L#�9eJI�HJF�OQbcI�a�\dI]RpÓ�\dbcRdazOA��eJRd\dI�a9V]Ï�PXL#HJy�I�a9bc\ o Rda9RdHQLYOQbcI�a��]I�F�OQbc\AL#M
HJRd\pOQbswX\ALYOQbcI�a���OQP9bcHJV]Ï�PXL#HJy�I�a9bc\ o Rda9RdHQLYOQbcI�a&L#a9V&OQP9R-bcazOQRda9eJbsO�tzÏ�V9RdF1Rda9V9RdazO,HJRpN{HQL#\pOQbsK�R
bca9V9R � f � P9R�RpÒ:Rd\pOGI#N�OQP9R[h�j&RdMcRd\pOQHJbc\UwXRdMcV�I�a�OQP9R�\dI�HJHJRdeJF1I�a9V9bca o a9I�a9Mcbca9RAL#HJbsOQbcRde�L#HJR
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O�t]F1Rde>I#N�x+WXL#azOQW9yÔ��RdMcMced�XeJW9\^P=L#e!eJx+WXL#HJR$L#a9V,FXL#HQL#�1I�Mcbc\ix+WXL#azOQW9yÕ��RdMcMcedf � P9R[RpÒ:Rd\pO
I#N�OQP9R�j�I�W9McI�y$��bcazOQRdHQL#\pOQbcI�a2L#y�I�a o OQP9R;RdMcRd\pOQHJI�a9e[I�a�OQP9R;a9I�a9Mcbca9RAL#HUbcazOQRdHJeJW9�9�XL#a9V
L#�9eJI�HJF�OQbcI�a�L#HJRU\dI�a9eJbcV9RdHJRdV��!bsOQP9bca�OQP9RUHJI#O^LYOQbca o ��LAK�RTL#F9F9HJI � bcy;LYOQbcI�a�f � P9R�HJRdeJW9MsO!bce
L#F9F9McbcRdV�OQI�L�Z]bÌÏ�ÖAÏ�V9I�F1RdV���eJx+WXL#HJR$x+WXL#azOQW9y×��RdMcM�bca��!P9bc\^P=OQP9R�j�I�W9McI�y$�,bcazOQRdHQL#\pOQbcI�a
L#y�I�a o OQP9R�RdMcRd\pOQHJI�a9e�L#HJR�HJRdM�LYOQbsK�RdMst[bcy�F1I�HrO^L#azOA�#eJbca9\dR�OQP9RdHJR�PXL#e��1RdRdava9IU��I�HJ}TI�a�OQP9R
a9I�a9Mcbca9RAL#HGL#�9eJI�HJF�OQbcI�a=eJF1Rd\pOQHJW9yØI#N�OQP9RvZ]bÌÏ�ÖAÏ�V9I�F1RdV.x+WXL#azOQW9yÙ��RdMcM5f � P9R�HJRdeJW9MsOQeUL#HJR
N{I�W9a9V=OQI��1R$a9Rp�¬L#a9V-bcazOQRdHJRderOQbca o ��RdeJF1Rd\db�L#McMst��!P9Rda�L�h�j�RdMcRd\pOQHJbc\[wXRdMcV-bceGbca9\dMcW9V9RdV
bca�OQP9R�\AL#Mc\dW9M�LYOQbcI�a9edf

Ú Rpt+��I�HJV9edÅ/ÛiWXL#azOQW9yÜÑ2RdMcMced� g kI�eJ\^P9MÌÏ � RdMcMcRdH�F1I#OQRdazOQb�L#M5� q azOQRdHJeJW9�9�XL#a9V§OQHQL#a9eJbsOQbcI�a9ed�
Z]Rd\dI�a9V]Ï�PXL#HJy�I�a9bc\ o Rda9RdHQLYOQbcI�a�� � P9bcHJV]Ï�PXL#HJy�I�a9bc\ o Rda9RdHQLYOQbcI�a�f
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� R n � kI�a9RpOQbc\dbceJb5Å g HJI#N�f"hiHdf"�,RdP9y�RpO � I�y;L#}

E�ào W9erOQI�eGÆ#Ç�Ç�È���É�ÉDÆ$eQLAt+N�L�f

��L#HJÄcbcMcRpOQ}#Rda�y;L#M n Rdy�RdMcRdHJV9Rda�bcy;L#MXRdV9bcMcRda;P9RpOQRdHJITtzL#F9ÄcM�L#HJÄca�� kI n RdMcMcbc}+McR>S�L#EGe^áYEGMÌËYS�LzÍ�Î+Ë
EGe�L#M�LXâeJÄcy�M�L#HJÄca9Äca��>V9I�ào HJW9eQL#M$I�Mcy;LAtzL#a�I�F�OQbc} kI n RdMcMcbc}+McRdHJb�}+WXL#azOQW9yãy�Rd}YL#a9b�ào b�OQRdy�RdM
L#McÄcaXL#HQL#},a kW9y�RdHJbc},K�R;L#aXL#McbsOQbc},I�M�L#HQL#}7â\AL#McÄ�âeJÄcMcV9Ä5f&kmin RdMcMcbc}+McR g kI�eJ\^P9MÌÏ � RdMcMcRdHUOQbcF9b�F1I#O^L#a]Ï
eJbst�RdMcR�eQL#P9bcF2}+WXL#azOQW9yä}+W�t]W9M�L#HJÄca9Äca�bc}+bca9\db�K�R kW0â\ kW9a9\ kW�V9RdHJRd\dRdV9Rda3V9I�ào HJW9eQL#M�I�Mcy;LAtzL#a
I�F�OQbc} kI n RdMcMcbc}+McRdHJb5��t�I�ào W9a9McW9}=y;LYOQHJbceJb`N{I�HJy;L#Mcb n y�b`brâ\dbca9V9R$}YL#McÄcaXL#HQL#}�bca9\dRdMcRda9V9b5f$|�W-OQbcF
�9bcHiF1I#O^L#a9eJbst�RdMcbca-I�F�OQbc} kI n RdMcMcbc}+McRdHJb�McbsOQRdHQLYO kW9HJV9R�â\dI�}-L n bca9\dRdMcRda9y�b�âerOQbcHdf[E>t]HJÄc\AL�F1I#O^L#a]Ï
eJbst�RdMcbca(eJbcy�RpOQHJbceJbca9V9Rda3eQL#F9y;L=V9RdHJRd\dRdeJbca9b��1RdMcbcHJMcRpt�Rda3�9bcH$FXL#HQL#y�RpOQHJR�eJRpOQbca9R�eQL#P9bcF3I�MÌÏ
y;L#eJÄ5���9W*F1I#O^L#a9eJbst�RdMcb�L#eJbcy�RpOQHJbca9bca2V9I�ào HJW9eQL#M�I�Mcy;LAtzL#a3I�F�OQbc} kI n RdMcMcbc}+McRdH kW n RdHJbca9R�RpOQ}�Ï
bceJbca9b9bca9\dRdMcRdy�Rd}Tbrâ\dbcav}YL1â\dÄca9ÄcMcy;L n �9bcH�L#VXLAt$tzL#F9y;L#}zO^L#V9ÄcHdf ~ RdeQL#F9M�L#aXL#a�I�F�OQbc} kI n RdMcMcbc}+McRdH
âeJW9a9M�L#HJÄU}YL#F9eQL#y;L#}zO^L#V9ÄcHdÅ8hiI�ào HJW9eQL#MUI�Mcy;LAtzL#a¤eJI�ào W9HJy;L*}YLYOQeQLAt]ÄceJÄ5�ibc}+bca9\dbUPXL#HJy�I�a9bc}
tzL#HQLYOQÄcy,�0I�F�OQbc}�V kW n RdMsOQy�R#� kW0â\ kW9a9\ kW2PXL#HJy�I�a9bc}=tzL#HQLYOQÄcyåK�R;t�I�ào W9a9McW`ào L.�XLXào McÄ�}+ÄcHJÄcMcy;L
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bca9\dRdMcRda9y�b�âerOQbcHdf"Z]I�a+W0â\dM�L#Hd�X�1Rda n RdHJb`eJbcerOQRdy�McRdH�I�M�L#a�}YL#HJRUK�RTFXL#HQL#�1I�Mcbc}�}+WXL#azOQW9yÔ}+W�t]W]Ï
M�L#HJÄGbcMcR=}YL#HBâeJÄcM�LXâerOQÄcHJÄcMcy�Ä�âerOQÄcHdf � McRd}zOQHJI�a9M�L#HQL#HQL#eJÄUj�I�W9McI�y$�/RpOQ}+bcMcRzâeJbcy�bca9bca7V9I�ào HJW9eQL#MUI�MÌÏ
y;LAtzL#a/eJI�ào W9HJy;L(}YLYOQeQLAt]ÄceJÄiV kI�a9Rda¤VXL#M o L�tzL#}+M�LXâeJÄcy�ÄGbrâ\dbca9V9R8â\AL#McÄ�âeJÄcMcy�Ä�âerOQÄcHdfæZ]I�a+W0â\dM�L#H
RdMcRd}zOQHJI�a9M�L#H�L#HQL#eJÄ�j�I�W9McI�y$��RpOQ}+bcMcRzâeJbcy�bca kI�a9Rdy�Mcb�I�McV9W`ào W�Z]bÌÏ�ÖAÏ`Rd}+bcMcy�b�âe0}+WXL#azOQW9y¬}+W�t]W]Ï
M�L#HJÄcaXLvW�t o W9M�L#a9y�Ä�âerOQÄcH$â\ kW9a9} kW=�9W.tzL#F9ÄcM�L#HJVXL�eQL#V9Rd\dRvj�I�W9McI�y$�.RpOQ}+bcMcRzâeJbcy�bca9bca�V9I�ào HJW9eQL#M
I�Mcy;LAtzL#a�eJI�ào W9HJy;L8}YLYOQeQLAt]ÄceJÄcaXL8RpOQ}+bceJb$PXLYOJO^L��[}YLYOQeQLAt]Äca9Äca�}#Rda9V9bceJb kW n RdHJbca9R(�9bcMcR2McbsOrÏ
RdHQLYO kW9HJV9R�P9RdHJPXL#a o b��9bcH�â\AL#McÄ�âeJy;L��9W9McW9aXL#y;L#y=âerOQÄcHdf kmin RdMcMcbc}+McR0RdMcRd}zOQHJbc}GL#M�L#aURpOQ}+bceJb�P9RdeQL#�XL
}YLYOQÄcMcV9Ä�ào Äca9VXL[eJI�a+W0â\dM�L#H�t�Rda9b)K�R[bcM o b"â\dRd}+bc\db�â\dÄc}+y;L#}zO^L#V9ÄcHdf

EGaXL#PzO^L#H Ú RdMcbcy�RdMcRdHdÅ Ú WXL#azOQW9y Ú W�t]W9M�L#HJÄ5� g kI�eJ\^P9MÌÏ � RdMcMcRdH�F1I#O^L#a9eJbst�RdMcb5�D|�L#a9V9brâ\db o R]â\db�âeJMcRdHd�
Þq }+bca9\dbÌÏ�PXL#HJy�I�a9bc}�tzL#HQLYOQÄcy,�Gk� â\ kW9a9\ kW�PXL#HJy�I�a9bc}�tzL#HQLYOQÄcy,f
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q ��I�W9McV$wXHJerOQMst[Mcbc}#R�OQIGOQPXL#a9}�yTtTeJW9F1RdHrK]bceJI�H g HJI#N�f�hiHdf��,RdP9y�RpO � I�y;L#}UN{I�H�P9bce

bca9V9bceJF1Rda9eQL#�9McR�eJW9F9F1I�HrOA�+Rda9\dI�W9HQL o Rdy�RdazO�L#a9V o W9bcVXL#a9\dR�OQP9HJI�W o P9I�W�O�OQP9R��!P9I�McR!erOQW9V�t�f
q ��I�W9McV.L#MceJI�Mcbc}#RUOQIvOQPXL#a9},L#McM�yTt�N{HJbcRda9V9ed��RdeJF1Rd\db�L#McMst�OQI;hiHdf ~ L#eQL#a ~ kW9eJRpt]bca Ú L#HrOA�
N{I�H�OQP9RdbcH�K#L#McWXL#�9McR o W9bcVXL#a9\dR!V9W9HJbca o yTt$OQP9RdeJbce"erOQW9V�t�f Ã W9HrOQP9RdHJy�I�HJR#� q L#ylK�RdHrt�y$W9\^P
bca9V9Rd��OQRdV�OQIvyTt�N�L#y�bcMstvN{I�H�OQP9RdbcH�McIBK�R#f
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OQHJb � RdMcRdy�RdazO�L#eJeJI]\db�LYOQRdV��!bsOQP�OQP9RGbcazOQRdHJeJW9�9�XL#a9V�OQHQL#a9eJbsOQbcI�a9e�bca;eJW9\^P�erOQHJW9\pOQW9HJRde�PXLAK�R
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V9RdeJ\dHJbcF�OQbcI�a*I#N>OQP9RdbcH�RdMcRd\pOQHJI�a9bc\�erOQHJW9\pOQW9HJR�bca8j�PXL#F�OQRdH;Æ]f(Ñ/P9bcMcR�OQP9RdHJR,L#HJR�eJRpK�RdHQL#M
��LAt]e�OQI$V9RdeJ\dHJbc�1RiOQP9RiRdMcRd\pOQHJI�a9bc\i�XL#a9V�erOQHJW9\pOQW9HJR#�9OQP9RiRdazK�RdMcI�F1RiN{W9a9\pOQbcI�a�V9RdeJ\dHJbcF�OQbcI�a
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OQP9R;I�F�OQbc\AL#M�HJRd\pOQbswX\ALYOQbcI�a�I#N!x+WXL#azOQW9yä��RdMcM"V9RdeJ\dHJbc�1RdV(�zt(L g kI�eJ\^P9MÌÏ � RdMcMcRdH[F1I#OQRdazOQb�L#M
bca�j�PXL#F�OQRdH � f � P9R$HJRdeJW9MsOQeUL#HJRTV9bceJ\dW9eJeJRdV�f � P9RTOQP9bcHJV]Ï�I�HJV9RdH>a9I�a9Mcbca9RAL#HJbsOQbcRded��eJW9\^P�L#e
a9I�a9Mcbca9RAL#HUL#�9eJI�HJF�OQbcI�a-\dI]RpÓ�\dbcRdazOA��bcazOQRda9eJbsO�tzÏ�V9RdF1Rda9V9RdazOTHJRpN{HQL#\pOQbsK�R�bca9V9R � L#a9V-OQP9bcHJV]Ï
PXL#HJy�I�a9bc\ o Rda9RdHQLYOQbcI�a��9L#HJRierOQW9V9bcRdV,L#a9V�OQP9RUHJRdeJW9MsOQe!L#HJRiV9bceJ\dW9eJeJRdV,bca,j�PXL#F�OQRdH!È�f�Ñ2R
\AL#Mc\dW9M�LYOQR$OQP9Rva9I�a9Mcbca9RAL#H�L#�9eJI�HJF�OQbcI�a�\dI]RpÓ�\dbcRdazOTbca�L.Z]bÌÏ�ÖAÏ�V9I�F1RdV-x+WXL#azOQW9yå��RdMcM5�)bca]Ï
\dMcW9V9bca o OQP9R�RpÒ:Rd\pOQe>I#N�OQP9RTj�I�W9McI�y$��bcazOQRdHQL#\pOQbcI�a��9bca,j�PXL#F�OQRdHM�]f Ã bcaXL#McMst��z��R[y;L#}#R�L
�9HJbcRpN0\dI�a9\dMcW9eJbcI�a�\dI�a9\dRdHJa9bca o I�W9H�HJRdeJW9MsOQe!bca.j�PXL#F�OQRdHI��f
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Æ]fsÉ q azOQHJI]V9W9\pOQbcI�a

q a�OQP9bce[\^PXL#F�OQRdHd����R;V9bceJ\dW9eJe[OQP9R o Rda9RdHQL#M�F9HJI�F1RdHrOQbcRde[I#N�OQP9R�eJRdy�bc\dI�a9V9W9\pOQI�H[P9RpOrÏ
RdHJI�erOQHJW9\pOQW9HJRdeTL#a9V�I#N�OQP9R o HJIB��OQP-OQRd\^P9a9bcx+W9Rde[bca-�9HJbcRpN�f[Ñ2R�bcazOQHJI]V9W9\dR$OQP9R�RdazK�RdMcI�F1R
N{W9a9\pOQbcI�a8V9RdeJ\dHJbcF�OQbcI�a8I#NiOQP9R=Rdb o Rda9erO^LYOQRde;I#N�L�\AL#HJHJbcRdHd��eJW9\^P/L#e;L#a
RdMcRd\pOQHJI�a&L#a9V
L
P9I�McR#�1OQHQL#F9F1RdV-bca�L;F1I#OQRdazOQb�L#M`��RdMcM0N{I�HJy�RdV=�zt=eJRdy�bc\dI�a9V9W9\pOQI�HiP9RpOQRdHJI�erOQHJW9\pOQW9HJRdedfTEGe
LTeJF1Rd\dbswX\iR � L#y�F9McR#�+��LAK�RiN{W9a9\pOQbcI�a9e�L#a9V;OQP9Ri\dI�HJHJRdeJF1I�a9V9bca o Rda9RdH o t;McRpK�RdMce�I#N�L�wXa9bsOQR
eJx+WXL#HJR[x+WXL#azOQW9yÕ��RdMcM)L#HJR�I���O^L#bca9RdV��!bsOQP9bca�OQP9R�RdazK�RdMcI�F1R�N{W9a9\pOQbcI�a�V9RdeJ\dHJbcF�OQbcI�a�f

Æ]f Æ SURda9RdHQL#M g HJI�F1RdHrOQbcRde!I#N ~ RpOQRdHJI�erOQHJW9\pOQW9HJRde

E±eJRdy�bc\dI�a9V9W9\pOQI�H!P9RpOQRdHJI�erOQHJW9\pOQW9HJRT\dI�a9erOQbsOQW�OQRde>y�I�HJRUOQPXL#a,I�a9RUO�t]F1R[I#N�eJRdy�bc\dI�a]Ï
V9W9\pOQI�HdfiEß��RdMcMÌÏ�}+a9IB�!a-R � L#y�F9McRTbceUS�L#EGeQáYEGMÌËYS�L+Í�Î+ËBEGedfiElF1RdHrN{Rd\pOUP9RpOQRdHJI�erOQHJW9\pOQW9HJR
HJRdx+W9bcHJRde>OQPXLYO!OQP9R[\dI�a9erOQbsOQW�OQbca o eJRdy�bc\dI�a9V9W9\pOQI�HJe>y$W9erOGPXLAK�R[OQP9R[eQL#y�R[\dHrt]erO^L#M�erOQHJW9\ Ï
OQW9HJR � I�H�LYO�McRAL#erO`ert]y�y�RpOQHrt9�)L#a9V�O���IGM�LYOJOQbc\dR�\dI�a9erO^L#azOQe�y$W9erO��1R�a9RAL#HJMstUbcV9RdazOQbc\AL#MQ+ É � -5f
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Ã b o W9HJR[Æ]fsÉ�Å�Z]\^P9Rdy;LYOQbc\UK]bcRp�æI#N�L�P9RpOQRdHJI�erOQHJW9\pOQW9HJR[N{I�HJy�RdV��zt�O���I;F1RdHrN{Rd\pOQMst�M�LYOJOQbc\dR Ï
y;LYOQ\^P9RdV&eJRdy�bc\dI�a9V9W9\pOQI�HJed�!E L#a9V&|Ð�!P9I�eJR=\^P9Rdy�bc\AL#M!N{I�HJy$W9M�L#R.L#HJR�j�|ÕL#a9V&Ei|G�
HJRdeJF1Rd\pOQbsK�RdMst�fR#TS �VU ��erO^L#a9V9e!N{I�H�OQP9R�F1I�eJbsOQbcI�a]Ï�V9RdF1Rda9V9RdazO!\dI�a9V9W9\pOQbcI�a,�XL#a9V,RdV o R#f
E±eJ\^P9Rdy;LYOQbc\UHJRdF9HJRdeJRdazO^LYOQbcI�a,I#N�L#a,bcV9RAL#M�bcazOQRdHrN�L#\dRUbce�eJP9IB�!a.bca Ã b o f � Æ]fsÉD� f�_>I#OQRiOQPXLYO
OQP9RdHJR>bce"L�F1I#OQRdazOQb�L#MX�XL#HJHJbcRdHRWYX0\dHJRALYOQRdV;V9W9R!OQI�OQP9R>V9bsÒ:RdHJRda9\dR>�1RpO���RdRda�OQP9R>�XL#a9V o L#F9e
I#N1OQP9R�eJRdy�bc\dI�a9V9W9\pOQI�HJe�Ei|7L#a9V;j�|Gf�E&x+WXL#azOQW9y¬��RdMcM9bce�\dHJRALYOQRdVv�!P9Rda;L#a9I#OQP9RdH�M�LAt�RdH
I#N�eJRdy�bc\dI�a9V9W9\pOQI�H�Ei|7bce o HJIB�!a�LYO�OQP9R>I#OQP9RdH"eJbcV9R>I#N:OQP9R>P9RpOQRdHJI�erOQHJW9\pOQW9HJR#��eJI[OQPXLYO�L#a
RdMcRd\pOQHJI�a�N{RdRdMce>L�I�a9R Ï�RdMcRd\pOQHJI�a,F1I#OQRdazOQb�L#M��1RpO���RdRda,OQP9R�M�LAt�RdHJe!E!Ï�|Gf
q a Ã b o f � Æ]f Æ�� ��OQP9RGM�LYOJOQbc\dR�\dI�a9erO^L#azOQe�L#a9V�OQP9RGy�bca9bcy$W9yl�XL#a9V o L#F;I#N�eJRpK�RdHQL#M:eJRdy�bÌÏ

\dI�a9V9W9\pOQI�HJe�L#HJR�eJP9IB�!a�f � P9R�w o W9HJR�R � F9M�L#bca9e:OQP9R�F1I�F9W9M�L#HJbsO�t>I#N]OQP9R"S�L#EGe^áYEGMÌËYS�LzÍ�Î+ËBEGeAÅ
OQP9R$M�LYOJOQbc\dRT\dI�a9erO^L#azO�\^PXL#a o RdeU�zt=McRdeJeGOQPXL#a�Ç[ZsÉ ��\ L#e�L�N{W9a9\pOQbcI�a-I#N$]`�)L#McMcIB�!bca o OQP9R
o HJIB��OQP-I#N�S�L#EGeiL#a9V-EGMcEGeGI�HGEGMsËDS�L+Í�Î+ËBEGeiI�a.OQI�F-I#N�I�a9R�L#a9I#OQP9RdH>�!bsOQP9I�W�OieJb o a9bsN�Ï
bc\AL#azOGerOQHJRdeJedf m OQP9RdHd�:L#Mcy�I�erO!F1RdHrN{Rd\pOQMst,y;LYOQ\^P9RdV]Ï�L#McMcIBt]ed��L#HJR�S�L�^`_ acb q ad^`_ eEf^EGe^á q a g L#a9V
EGM?^`_ ahg q ad^`_ eEi^EGe^á q a g + ÉBÈ��)É/�3-5f
hiRdF1Rda9V9bca o I�a�OQP9R�\dI�a9V9W9\pOQbcI�a,L#a9V�K#L#McRda9\dR��XL#a9V,RdV o Rded�9O���I�O�t]F1Rde>I#N0x+WXL#azOQW9y
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Ã b o W9HJRTÆ]f Æ]Å � P9R[K#L#HJbcI�W9e!eJRdy�bc\dI�a9V9W9\pOQI�HJe>F9McI#OJOQRdV=L#eGL�N{W9a9\pOQbcI�a.I#N�M�LYOJOQbc\dRU\dI�a9erO^L#azO
L#a9VvRda9RdH o t o L#F�f�OQP9R�N{W9McM�Mcbca9Rde�bca9V9bc\ALYOQR!LUV9bcHJRd\pOrÏ o L#F�eJRdy�bc\dI�a9V9W9\pOQI�H�L#a9V�OQP9R!�9HJI�}#Rda
Mcbca9Rdeibca9V9bc\ALYOQRvL#a�bca9V9bcHJRd\pOrÏ o L#F=eJRdy�bc\dI�a9V9W9\pOQI�Hd�)�!P9bcMcRTOQP9R�O���I,\dW9HrK�Rde[HJRdM�LYOQRdV-OQI.Z]b
HJRpN{RdH�OQIT�9W9Mc}$W9a9erOQHQL#bca9RdV;y;LYOQRdHJb�L#MXL#a9V�OQP9R>erOQHQL#bca9RdV;M�LAt�RdH"RdF9bsO^L � b�L#M � Z�Â � ��y;LYOQRdHJb�L#M5f

��RdMcMce�L#HJR-F1I�eJeJbc�9McR#f q a/OQP9R=O�t]F1R q x+WXL#azOQW9yÜ��RdMcMced�G|×bce�L3�XL#HJHJbcRdH�N{I�H��1I#OQP&OQP9R
\dI�a9V9W9\pOQbcI�a*L#a9V3K#L#McRda9\dR��XL#a9V*RdMcRd\pOQHJI�a9ed���!P9bcMcR�bca2OQP9R�O�t]F1R qJq x+WXL#azOQW9yú��RdMcMced��E
L#a9Vv|3L#\pOQe�V9bsÒ:RdHJRdazOQMst[N{I�H0OQP9R�\dI�a9V9W9\pOQbcI�avL#a9V$K#L#McRda9\dR��XL#a9V�RdMcRd\pOQHJI�a9ed��N{I�H�R � L#y�F9McR#�
bsNGE×bce�L=��RdMcM�N{I�H$OQP9R,\dI�a9V9W9\pOQbcI�a7RdMcRd\pOQHJI�a9ed��bsOveJRdHrK�Rde�L#e��XL#HJHJbcRdH$N{I�H$OQP9R�K#L#McRda9\dR
RdMcRd\pOQHJI�a9e � eJRdR Ã b o f � Æ]f �z�J� f�S�L#EGeQáYEGMÌËYS�L+Í�Î+ËBEGed�9S�L	^`_ acb q aY^`_ eEfQEGe á q a g L#a9V�S�LzZ]��ÊYEGMuZ]�
\dI�a9erOQbsOQW�OQR=O�t]F1R q x+WXL#azOQW9y ��RdMcMG�!P9bcMcR q a9EGe^Ê�S�LzZ]�/\dI�a9erOQbsOQW�OQR=O�t]F1R qJq x+WXL#azOQW9y
��RdMcME+ É � -5f
� P9R�P9RpOQRdHJI�erOQHJW9\pOQW9HJRdeGL#HJRGN�L#�9HJbc\ALYOQRdV�y;L#bca9Mst��zt;O���I�y�RpOQP9I]V9edÅ�y�I�McRd\dW9M�L#H�Ï��1RAL#y

RdF9bsO^L � t � �.| � �)L#a9V�y�RpO^L#MÌÏ�I�H o L#a9bc\�\^P9Rdy�bc\AL#M�K#L#F1I�H�V9RdF1I�eJbsOQbcI�a � � m j � h�� fAE*eJbcy�F9McR
eJ\^P9Rdy�R[bce!V9HQLA�!a,bca Ã b o f � Æ]f �+��OQIvV9RdeJ\dHJbc�1R$�.| � f � P9R�y;L#bca�bcV9RAL��1RdP9bca9V�OQP9RT�.| �
bceTOQI-y;L#}#R�OQP9R�y;LYOQRdHJb�L#Mce o HJIB�ÐI�a7L=eJW9�9erOQHQLYOQR�eJbsOJOQbca o I�a7L=P9RALYOQRdV*P9I�McV9RdH$bca*L#a
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Ã b o W9HJRUÆ]f ��Å"j�I�a9V9W9\pOQbcI�a�L#a9V�K#L#McRda9\dRU�XL#a9V�RdV o Rde � Lz�"bca�LTO�t]F1R q x+WXL#azOQW9y ��RdMcM � ���
bca,L$O�t]F1R qJq x+WXL#azOQW9yÕ��RdMcMcedf
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Ã b o W9HJR[Æ]f �9Å�EæeJ\^P9Rdy;LYOQbc\�V9b�L o HQL#y I#N�OQP9R o HJIB��OQP,\^PXL#y$�1RdH!I#N�L#a=�.| � y;L#\^P9bca9R#f

É�É



RpK#L#F1I�HQLYOQI�H�OQPXLYO�bce�RpK#L#\dWXLYOQRdV�OQI$L#a;W9MsOQHQL#P9b o P�K#L#\dW9W9y,�+O�t]F9bc\AL#McMst�I#N �Mj ÉBÇ ÎXÍ�Í y$�XL#H
I�H!�1RpOJOQRdH>�zt�REDJRd\pOQbca o y;LYOQRdHJb�L#Mce�bca�K#L#F1I�H�N{I�HJyÐN{HJI�yÐN{W9HJaXL#\dRdeG\AL#McMcRdV Ú a+W9V9eJRda=\dRdMcMce
eJP9bcRdMcV9RdV��zt�eJP+W�OJOQRdHJedf Ã McW � I#N�RAL#\^PTRdMcRdy�RdazO`bce)\dI�azOQHJI�McMcRdV��ztiOQP9R�OQRdy�F1RdHQLYOQW9HJR�I#N�RAL#\^P
N{W9HJaXL#\dR#f!�.| � bceGL#V�K#L#azO^L o RdI�W9e>bca�OQPXLYO>bsO>L#McMcIB�!e�OQI o HJIB�æP9b o P9Mst�L#�9HJW9F�O$DJW9a9\pOQbcI�a9e
�1RpO���RdRda/V9bsÒ:RdHJRdazO�y;LYOQRdHJb�L#Mced� o bsK�Rde o I]I]V8\dI�azOQHJI�M>I#NiOQP9R,OQP9bc\^}+a9RdeJe�I#NUM�LAt�RdHJed�>L#a9V
PXL#e�HJRAL#eJI�aXL#�9McRGHJRdF9HJI]V9W9\dbc�9bcMcbsO�t�f ~ IB��RpK�RdHd�XeJI�y�RGV9bceQL#V�K#L#azO^L o Rde�L#HJRGbsOQe�\dI�erO�L#a9V�OQP9R
Mcbcy�bsOQRdV�eJ\AL#M�L#�9bcMcbsO�t�I#N�OQP9R�F9HJI]\dRdeJe!N{I�H�F9HJI]V9W9\pOQbcI�a7+ ÉBÈ]�)É/�3-5f
� m j � h§bce�eJbcy�F9Mst$V9RdeJ\dHJbc�1RdV;bca Ã b o f � Æ]f � � f � P9R>eJW9�9erOQHQLYOQR>bce�F9M�L#\dRdV�I�a;L�P9RALYOQRdV

P9I�McV9RdH�bca$LG\^PXL#y$�1RdH�OQP9HJI�W o PT�!P9bc\^P$V9bsÒ:RdHJRdazO o L#eJRde�L#HJR�FXL#eJeJRdV�bca�L>\AL#HJHJbcRdH�I#N�Pzt]V9HJIYÏ
o Rda�f � P9RT\dI�y�F1I�eJbsOQbcI�a�I#N�OQP9R o L#eJRdeiL#HJR�K#L#HJbcRdV,HQL#F9bcV9Mst�OQI;\dI�azOQHJI�M)OQP9R[\dI�y�F1I�eJbsOQbcI�a
I#N�OQP9R�y;LYOQRdHJb�L#M o HJIB�!a�f � P9R��XL#eJbc\�\^P9Rdy�bc\AL#M�HJRAL#\pOQbcI�a�N{I�H o HJIB�!bca o S�L#EGe�bce

� j ~ fp�JS�LTk*EGe ~ fIlnm S�L#EGe$o�kG�zj ~ a3Z � Æ]fsÉD�

� P9R�y;L#bca=L#V�K#L#azO^L o RdeUI#N�� m j � h«L#HJRTOQPXLYOiOQP9R$F9HJI]\dRdeJeUbceGN�L#erOQRdHUL#a9V-bsOiPXL#ei�1RdRda
eJW9\d\dRdeJerN{W9McMstveJ\AL#McRdV�W9F�N{I�H�\dI�y�y�RdHJ\db�L#M�F9HJI]V9W9\pOQbcI�a�f Á R o HJIB��OQP��+eJW9�9eJRdx+W9RdazO�W9eQL o R>I#N
OQP9R�eJW9�9erOQHQLYOQR�N{I�H�N{W9HrOQP9RdH o HJIB��OQP���bce0eJW9\d\dRdeJerN{W9M5f ~ IB��RpK�RdHd�+\dI�azO^L#y�bcaXLYOQbcI�a[�ztT\AL#HJ�1I�a
L#a9V,eJI�y�RUeJRdHJbcI�W9e!eQLYN{RpO�t�F9HJI��9McRdy�e�L#HJbceJRU�!bsOQP.� m j � hp+ ÉBÈ]�)É/�3-5f
Æ]f � � azK�RdMcI�F1R Ã W9a9\pOQbcI�a,hiRdeJ\dHJbcF�OQbcI�a

� P9RvI�F�OQbc\AL#M�F9HJI�F1RdHrOQbcRdeUI#N�eJRdy�bc\dI�a9V9W9\pOQI�HUP9RpOQRdHJI�erOQHJW9\pOQW9HJRdeT\AL#a��1RvW9a9V9RdHJerOQI]I]V
I�a9\dR.OQP9R=RdMcRd\pOQHJI�a9bc\,�XL#a9V&erOQHJW9\pOQW9HJR#�>bca9\dMcW9V9bca o OQP9R=Rda9RdH o t8McRpK�RdMce�L#a9V
OQP9R.\dI�HJHJR Ï
eJF1I�a9V9bca o ��LAK�R.N{W9a9\pOQbcI�a9ed��L#HJR,}+a9IB�!a�f � P9RdHJR=L#HJR,eJRpK�RdHQL#M>��LAt]e;OQI2\AL#Mc\dW9M�LYOQR�OQP9R
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Ã b o W9HJR[Æ]f � Å�E±eJ\^P9Rdy;LYOQbc\UV9b�L o HQL#yÐI#N�OQP9R o HJIB��OQP�\dRdMcM)I#N�L#a.� m j � hßHJRAL#\pOQI�Hdf
RdMcRd\pOQHJI�a9bc\GerOQHJW9\pOQW9HJR#�9eJW9\^P,L#e�RdazK�RdMcI�F1RGN{W9a9\pOQbcI�a�V9RdeJ\dHJbcF�OQbcI�a��]OQb o PzOrÏ��9bca9V9bca o \AL#Mc\dW9M�LDÏ
OQbcI�a9e�L#a9V-OQP9RvF9eJRdW9V9IYÏ�F1I#OQRdazOQb�L#M�N{I�HJy;L#McbceJyq+ É � -5f$Ñ2Rv\dI�a9\dRdazOQHQLYOQR�I�a-OQP9RvRdazK�RdMcI�F1R
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� P9RU�1I�W9a9VXL#Hrt;\dI�a9V9bsOQbcI�a9e��!P9bc\^P�PXLAK�RiOQI�eQLYOQbcerwXRdV��zt;OQP9RiRdazK�RdMcI�F1RiN{W9a9\pOQbcI�a��[���

É/�



L#HJR � | %d} �VU w U ^p�Hw�� | )Q} �VU w U ^p� � Æ]fsÉK�+�
L#a9V × | %d} � | %d} �VU w U ^ �Hw × | )Q} � | )Q} �VU w U ^p� � Æ]fsÉ � �
�!P9RdHJR

×
bce!LB� j ��y;LYOQHJb � �!P9I�eJR[RdMcRdy�RdazOQe>L#HJR#��LYO!y�I�erOA�9I#N�OQP9RUwXHJerO>I�HJV9RdH!bcaÙØØ Á Å× µ.¶ wÚl ¯° i

Æ�ª(^ ¸�Û�Ö µ.¶ k ª(^Ï ÁhÁµ(Ü ±± U k Æ �¯° ¼V¾R¿ ¨YÁ ¿ ª�ÀÉk � xÌ/Ý Ë � � ª(^Ï Á Ìµ.¶ � Ì » t � Æ]fsÉBÈz�

�!bsOQP.OQP9R�F9HJI�F1RdHrO�t�� Ï ÁhÁµ.¶ w Ï ÁhÁµ Ö µ.¶ f�_>I#OQRTOQPXLYOGOQP9R$��RdMcMÌÏ�}+a9IB�!a-�1I�W9a9VXL#Hrt.\dI�a9V9bÌÏ
OQbcI�a���OQPXLYOGbce>OQP9RT\dI�azOQbca+W9bsO�t,I#N@ÞEßÞ Á L#\dHJI�eJeGOQP9RTbcazOQRdHrN�L#\dR#�:bce>I�a9Mst.L�K�RdHrt.eJF1Rd\db�L#M�\AL#eJR
I#N � x�f � Æ]fsÉBÈz�.+ É � -5f
E�F9HQL#\pOQbc\AL#M�L#a9V�L$eJbcy�F9McR>y�I]V9RdM1OQI$wXa9V�I�W�O�OQP9RURda9RdH o t�McRpK�RdMce�bca�L$P9RpOQRdHJI�erOQHJW9\ Ï

OQW9HJR[bce�OQP9RT|�Rda=hUL#a9bcRdMÌÏ�hiW9}#RUy�I]V9RdMR+ É � -5f � P9RT�XL#eJbc\�bcV9RALv�1RdP9bca9V,OQP9R[y�I]V9RdM)bce�OQP9R
\dI�a9erOQHJW9\pOQbcI�a�I#N�RdazK�RdMcI�F1R�N{W9a9\pOQbcI�a-N{HJI�yØP9I�erO[x+WXL#azOQW9y erO^LYOQRde[�1RdMcI�a o bca o OQI,L�eJbca]Ï
o McRvFXL#HQL#�1I�Mcbc\��XL#a9V�f � P9bce[bce o I]I]V�bsN���R;\AL#a2a9R o McRd\pO[OQP9R;bca[!XW9Rda9\dR;I#N�OQP9R�K#L#McRda9\dR
�XL#a9V9edf � P9bce"L#F9F9HJI � bcy;LYOQbcI�a o bsK�Rde�OQP9R>McIB��RderO"\dI�a9V9W9\pOQbcI�a�erO^LYOQRde"I#N`S�L#EGe�ÏrS�L � EGMu��EGe
P9RpOQRdHJI�erOQHJW9\pOQW9HJRdeU�!bsOQP�S�L#EGeGM�LAt�RdH>OQP9bc\^}+a9RdeJe�M�L#H o RdHC�ÐÉBÇ�Ç� E[f Ã I�H>a9RAL#HJMst.bceJI#OQHJI�F9bc\
\dI�a9V9W9\pOQbcI�a,�XL#a9V��9N�L#H�N{HJI�yÕL#McM1OQP9R�P9I�erO>�XL#a9V9ed� � x�f � Æ]fsÉDÆ���HJRAL#V9e¸�³Òà�kFWYXÉl ¯° iÆ ±± U É4 �VU � ±± U k ¯° i � i�

Æ�4 �VU � » � �VU �Rw�#&� �VU � � Æ]fsÉ/���
�!P9RdHJRGWYX0bce"Rda9RdH o tveJP9bsNuO�I#N:OQP9RG\dI�a9V9W9\pOQbcI�a��XL#a9V�RdV o R!�!P9Rda�y�IBK]bca o N{HJI�y¬OQP9R>M�LAt�RdH
EÕOQI�|G��L#a9V{4 �VU �TbceTOQP9R�RpÒ:Rd\pOQbsK�R�y;L#eJe$�!P9bc\^P*bce0ª % | )Q} �!P9Rda*OQP9R�M�LAt�RdH�E � |��Tbce

É3�



\dI�a9eJbcV9RdHJRdV�f � a9V9RdH�OQP9RdeJR�\dbcHJ\dW9y�erO^L#a9\dRded��OQP9RU�1I�W9a9VXL#Hrt;\dI�a9V9bsOQbcI�a9e�I��1Rpt�RdV��zt�� �VU �
bce�OQPXLYO

� �VU �.L#a9V É4 �VU � Vd�V n � Æ]fsÉ3�z�
L#HJRv�1I#OQP�\dI�azOQbca+W9I�W9eTL#\dHJI�eJe�OQP9RvbcazOQRdHrN�L#\dRde[E!Ï�|Gf)EGa�bcazOQRdHJRderOQbca o N{RALYOQW9HJRvI#N�OQP9RvRpN�Ï
N{Rd\pOQbsK�R.y;L#eJe;y�bceJy;LYOQ\^P8L#\dHJI�eJe;OQP9R.bcazOQRdHrN�L#\dRde;bcevOQPXLYO;bsO;\dI�azOQHJbc�9W�OQRde�OQI2OQP9R,OQI#O^L#M
\dI�a�wXa9bca o �XL#HJHJbcRdH��zt�L#a,L#y�I�W9azO�V9RdF1Rda9V9bca o I�a � � f q O>L#MceJI�y;L#}#Rde�OQP9RUV9RdHJbsK#LYOQbsK�RUI#N
OQP9R�RdazK�RdMcI�F1R�N{W9a9\pOQbcI�a�V9bceJ\dI�azOQbca+W9I�W9e>LYO�OQP9R�bcazOQRdHrN�L#\dRde*+ É � -5f
� I�bcMcMcW9erOQHQLYOQR"OQP9bce�F1I�bcazOA��McRpOKr e�\dI�a9eJbcV9RdH�L[S�L#EGe^áYEGMÌËYS�LzÍ�Î+ËBEGe � N{I�H�]�á
Ç[Z �+�0x+WXL#a]Ï

OQW9yß��RdMcM�PXLAK]bca o ��RdMcM]�!bcV�OQPvI#N1âHã�f � P9R��XL#a9VvI#Ò:eJRpOA�zI�H0OQP9R��XL#HJHJbcRdH�P9Rdb o PzOA��bce0O^L#}#Rda
OQI��1R&W ) �!P9bcMcRGOQP9RiRpÒ:Rd\pOQbsK�R�y;L#eJeJRde�bca�OQP9Ri��RdMcM)L#a9V�OQP9RU�XL#HJHJbcRdHJe!L#HJRCª�ã L#a9V�ª ) f
� P9Rda-OQP9RTRpÒ:Rd\pOQbsK�R��XL#HJHJbcRdH>P9Rdb o PzOA��WYXÉk ¯° i � i� á�Æ�4 �VU � �:bca � x�f � Æ]fsÉ/��� �:�1Rd\dI�y�RdeGert]y�Ï
y�RpOQHJbc\i�!bsOQP�HJRdeJF1Rd\pO>OQI�OQP9R�y�bcV9V9McRiI#N�OQP9RU��RdMcM5f Ã I�H�eJW9\^P=Lvert]erOQRdy,�9OQP9R�eJI�McW�OQbcI�a�I#N
� x�f � Æ]fsÉ/���"�!bsOQP�OQP9R��1I�W9a9VXL#Hrt�\dI�a9V9bsOQbcI�a9e�bca � x�f � Æ]fsÉ3�z�"t]bcRdMcV7+ É3��-

��Í �VU �Hw�´�Í�äååååååååæ ååååååååç
R � F*+ è1Í �VU kºâHã�á�Æ��E-A\dI�e ��� ÍcâHã�á�Æ�� bsN U á�lMâHã;á�Æ

\dI�e � Í U bsN U á ¿ âHã�á�Æ ¿
R � F0+élCè1Í �VU l{âHã�á�Æ��E-A\dI�e �V� Í`âHã�á�Æ�� bsN UBê âHã�á�Æ � Æ]fsÉ � �

�!bsOQP

´�ÍHwìëÄâHã�á�Æ<k � W ) á�è1Íc#iÍQ�]\dI�e i ��� ÍcâHã�á�Æ���í ÎXÍ�îÖi � Æ]f Æ#Çz�

É �



L#a9V

�Qi �VU �Hw�´&i äååååååååæ ååååååååç
l=R � F0+ èdi �VU kºâHã�á�Æ��E-AeJbca ��� i�âHã�á�Æ��ØbsN U á�lMâHã;á�Æ

eJbca � i U bsN U á ¿ âHã�á�Æ ¿
R � F0+élCèdi �VU l2âHã�á�Æ��E-AeJbca ��� i�âHã�á�Æ�� bsN UBê âHã�á�Æ � Æ]f Æ]ÉD�

�!bsOQP ´&i,w ë âHã�á�ÆTk � W ) á�èdi�#Tip��eJbca i ��� i�âHãvá�Æ�� í ÎXÍ�îÖi � Æ]f Æ�Æ��

N{I�HiOQP9R o HJI�W9a9V2L#a9V-wXHJerOTR � \dbsOQRdV�erO^LYOQRded��HJRdeJF1Rd\pOQbsK�RdMst�f q a�Rdx+WXLYOQbcI�a9e[L#�1IBK�R#� � Í � i&wï Æ�ª�ãB#iÍ � i á ¯° L#a9Vðè1Í � i0w ï Æ�ª ) � W ) l2#iÍ � i �Já ¯° �!P9RdHJR�#iÍUL#a9Vð#TiTL#HJRvOQP9R o HJI�W9a9V
L#a9V&wXHJerO�R � \dbsOQRdV¤erO^LYOQR-Rdb o Rda9Rda9RdH o bcRde�V9RpOQRdHJy�bca9RdV&�zt
OQP9R�HJI]I#OQe�I#N�OQP9R-N{I�McMcIB�!bca o
Rdx+WXLYOQbcI�a9e

\dI�e ��� ÍcâHã�á�Æ��ñl ª ) � Íª�ã�è1Í eJbca ��� ÍcâHã�á�Æ��$w¤Ç t � Æ]f Æ	�z�
L#a9V

\dI�e ��� i�âHã�á�Æ���k ª�ã�èdiª ) � i eJbca ��� i�âHã�á�Æ��$w§Ç t � Æ]f Æ��+�
HJRdeJW9MsOQbca o N{HJI�y OQP9R-L#F9F9Mcbc\ALYOQbcI�a7I#N�OQP9R=�1I�W9a9VXL#Hrt8\dI�a9V9bsOQbcI�a9e � � x�f � Æ]fsÉ3�z�J��LYO�OQP9R
bcazOQRdHrN�L#\dRded� U w�ò@âHã;á�Æ]�9HJRdeJF1Rd\pOQbsK�RdMst�f
Ñ2R;PXLAK�R�b o a9I�HJRdV�OQP9R�OQRdHJy,� ¯° i � i� á�Æ�4 �VU � �0bca�OQP9R�\AL#Mc\dW9M�LYOQbcI�a9e�L#�1IBK�R�eJbca9\dR�OQP9bce

OQRdHJyÕbce�K�RdHrt�eJy;L#McM:bca�y�I�erO!\AL#eJRded�1L#e!bca.S�L#EGe^ÊYEGMuS�L#EGe�P9RpOQRdHJI�erOQHJW9\pOQW9HJRde�+ É � -5f
Z]Rdy�bc\dI�a9V9W9\pOQI�H�P9RpOQRdHJI�erOQHJW9\pOQW9HJRde�L#HJR�V9I�F1RdV�OQI,N{I�HJyØO���IYÏ�V9bcy�Rda9eJbcI�aXL#M�RdMcRd\pOQHJI�a

o L#e!bca�OQP9R�x+WXL#azOQW9yÕ��RdMcM5�XMcRAL#V9bca o OQI�OQP9R[a9I�a]ÏÖ!�LYO!�XL#a9V,\dI�a9V9bsOQbcI�a9edf � P9R[V9I�F9bca o I#N
OQP9R>P9RpOQRdHJI�erOQHJW9\pOQW9HJRGbce�L#\^P9bcRpK�RdV;RdbsOQP9RdH"�ztvF9M�L#\dbca o bcy�F9W9HJbsOQbcRde�V9bcHJRd\pOQMst�bcavOQP9R!��RdMcMXI�H

Æ#Ç



bcaUOQP9R"�XL#HJHJbcRdHJedf � P9R"M�LYOJOQRdH)PXL#e0L#aTL#V�K#L#azO^L o R�OQPXLYO`OQP9R"F1I�eJbsOQbsK�R�L#a9VTa9R o LYOQbsK�R�\^PXL#H o Rde
L#HJRveJFXLYOQb�L#McMst.eJRdFXL#HQLYOQRdV��0\dI�a9eJbcV9RdHQL#�9Mst-McIB��RdHJbca o OQP9R�bcy�F9W9HJbsO�t.eJ\ALYOJOQRdHJbca o f � P9R��XLDÏ
eJbc\,L#F9F9Mcbc\ALYOQbcI�a3I#N>OQP9R,V9I�F1RdV8P9RpOQRdHJI�erOQHJW9\pOQW9HJRde;bce�wXRdMcV]Ï�RpÒ:Rd\pOvOQHQL#a9eJbcerOQI�HJed��eJW9\^P&L#e
y�I]V9W9M�LYOQbcI�a]Ï�V9I�F1RdV�wXRdMcV]Ï�RpÒ:Rd\pO�OQHQL#a9eJbcerOQI�HJe � � m h Ã ��� ��L#a9V�P9b o P�RdMcRd\pOQHJI�a�y�I��9bcMcbsO�t
OQHQL#a9eJbcerOQI�HJe � ~G� � � � f � P9RTL#Mcy�I�erO�F1RdHrN{Rd\pOG\dHrt]erO^L#McMcbca9RUx+WXL#McbsO�t�I#N qJqJq Ï � P9RpOQRdHJI�erOQHJW9\ Ï
OQW9HJRde�L#a9V;OQP9RiL#�9bcMcbsO�t�I#N�OQP9RieJRdFXL#HQLYOQbcI�a;I#N)\AL#HJHJbcRdHJe"N{HJI�y©OQP9RGbcy�F9W9HJbsOQbcRde�\dHJRALYOQRGP+W o R
RdMcRd\pOQHJI�a2y�I��9bcMcbsOQbcRdeiy;L#}+bca o OQP9R�wXRdMcV]Ï�RpÒ:Rd\pOTOQHQL#a9eJbcerOQI�HJe[�XL#eJRdV(I�a�OQP9R;y�I]V9W9M�LYOQbcI�a]Ï
V9I�F9bca o eJIvF1I�F9W9M�L#H�bca�HJRd\dRdazO>t�RAL#HJe*+ É � �1Æ#Ç/-5f
� P9R7eJbca o McR Ï�FXL#HrOQbc\dMcR ~ L#y�bcMsOQI�a9b�L#a§bce-a9I#O2L#V9Rdx+WXLYOQR3�!P9Rdalx+WXL#azOQW9y ��RdMcMce�L#HJR

V9I�F1RdV
OQI(eJW9F9F9Mst8R � OQHQL2RdMcRd\pOQHJI�a9edf � P9R-bcazOQRdHQL#\pOQbcI�a8�1RpO���RdRda&OQP9R=bcy�F9W9HJbsOQbcRde�L#a9V
OQP9R!RdMcRd\pOQHJI�a9e�L#a9VvOQP9R>bcazOQRdHQL#\pOQbcI�a�L#y�I�a o OQP9R!RdMcRd\pOQHJI�a9e�OQP9Rdy�eJRdMsK�Rde"y$W9erO"�1R>\dI�a9eJbcV]Ï
RdHJRdV�f$Â)RpO*óIô ¶nõ � � �>�1RTOQP9R�RdMcRd\pOQHJI�erO^LYOQbc\$F1I#OQRdazOQb�L#M�V9W9R$OQI�OQP9R�bcy�F9W9HJbsOQbcRde � �!P9bc\^P�bca
OQW9HJa;V9RpwXa9Rde�OQP9R>bcazOQRdHQL#\pOQbcI�a��1RpO���RdRda;OQP9RGRdMcRd\pOQHJI�a9e�L#a9V�OQP9R>bcy�F9W9HJbsOQbcRde^��L#a9V;McRpO<óMö�÷
�1RTOQP9R$RdMcRd\pOQHJI�erO^LYOQbc\TF1I#OQRdazOQb�L#M�V9W9RTOQI;OQP9R$bcazOQRdHQL#\pOQbcI�a=I#N�OQP9R$RdMcRd\pOQHJI�a9eGOQP9Rdy�eJRdMsK�Rdedf
q N�LveJbca o McRiRdMcRd\pOQHJI�a,bce�\dI�a9eJbcV9RdHJRdV��9OQP9R�R � F9HJRdeJeJbcI�aó ö�÷ wÚlMøñÅúù �Kûéü � �3û � É¿ � l � û ¿ � Æ]f Æ � �
V9RpwXa9RdeiOQP9R$RdMcRd\pOQHJI�erO^LYOQbc\TF1I#OQRdazOQb�L#M`V9W9R$OQI;OQP9R$RdMcRd\pOQHJbc\�wXRdMcV-I#N�OQP9RTHJRdy;L#bca9bca o RdMcRd\ Ï
OQHJI�a9e � OQP9Rpt�L#HJRiOQHJRALYOQRdV,L#e!L$eJy�I]I#OQP�V9bcerOQHJbc�9W�OQbcI�a�I#N�a9R o LYOQbsK�RU\^PXL#H o RB� f � P9RU\^PXL#H o R
V9Rda9eJbsO�t ü � � � �9V9RpwXa9bca o OQP9bce�\^PXL#H o R�V9bcerOQHJbc�9W�OQbcI�a���bce o bsK�Rda,�ztü � � �$wÚlMøñx ô ¿ v ô � � � ¿ i t � Æ]f Æ#Èz�

Æ]É



�!P9RdHJRTL#McM:I]\d\dW9F9bcRdV,I�a9R Ï�RdMcRd\pOQHJI�a�McRpK�RdMce>L#HJR�\dI�a9eJbcV9RdHJRdVð+ Æ]É.-5f
� P9R*Ê;Ï�FXL#HrOQbc\dMcR ~ L#y�bcMsOQI�a9b�L#avbce�I���O^L#bca9RdV��zt�bca9eJRdHrOQbca o OQP9RUR � F9HJRdeJeJbcI�a9e�N{I�HTó ô ¶nõ

L#a9VºóMö�÷"L#a9V2OQP9R;HJRdeJW9MsO$bceT}+a9IB�!a*L#e ~ L#HrOQHJRdR;Rdx+WXLYOQbcI�a9edf � P9Rpt o bsK�R�OQP9R;�1RderOvL#F]Ï
F9HJI � bcy;LYOQbcI�a;OQIvOQP9RUN{W9McMÉÊ;Ï�RdMcRd\pOQHJI�a���LAK�R[N{W9a9\pOQbcI�a��ý � � Í ¥ Í t � i ¥ i t ZKZKZ t ��þ"¥Kþ �$w�v�Í � � Í ¥ ÍJ�hvñi � � i ¥ i �nZKZKZ`v þ � ��þ"¥Kþ � t � Æ]f Æ����
�!P9RdHJR7v ô L#HJR2L7eJRpO=I#Nv_äI�HrOQP9I�a9I�HJy;L#MUI�a9R Ï�RdMcRd\pOQHJI�a¤��LAK�R2N{W9a9\pOQbcI�a9edf ~ IB��RpK�RdHd�
� x�f � Æ]f Æ����$V9I]Rde�a9I#O;eQLYOQbcerNut(OQP9R g L#W9Mcb�R � \dMcW9eJbcI�a8F9HJbca9\dbcF9McR#f q O;eJP9I�W9McV8�1R.L#a
L#a]Ï
OQbcert]y�y�RpOQHJbc\G��LAK�R�N{W9a9\pOQbcI�a�f q a9erOQRAL#V���bsN`��R[HJRp�!HJbsOQR�bsO!L#e

ý � � Í ¥ Í t � i ¥ i t ZKZKZ t ��þ"¥Kþ �$w É� ´²ÿ
�����������������������������

v�Í � � Í ¥ ÍJ�hv�Í � � i ¥ i �nZKZKZ`v�Í � ��þ"¥3þ �vñi � � Í ¥ ÍJ�hvñi � � i ¥ i �nZKZKZ`vñi � ��þ"¥3þ �Z Z ZZ Z ZZ Z Zv þ � � Í ¥ ÍQ�hv þ � � i ¥ ip�nZKZKZ`v þ � ��þ"¥Kþ �

�����������������������������
� Æ]f Æ	�z�

��R[I���O^L#bca�L#a.L#azOQbcert]y�y�RpOQHJbc\G��LAK�R[N{W9a9\pOQbcI�a��9eQLYOQbcerNut]bca o OQP9R g L#W9Mcb)R � \dMcW9eJbcI�a,F9HJbca9\dbÌÏ
F9McR#f q a9eJRdHrOQbca o � � x�f � Æ]f Æ	�z�"bcazOQI$OQP9R[_�Ï�FXL#HrOQbc\dMcR ~ L#y�bcMsOQI�a9b�L#av�!bsOQP�óIô ¶nõ L#a9V�ó ö�÷ ����R
o RpO!OQP9RUN{I�McMcIB�!bca o¼ § À�� w x ô Åúù � v�Çô � Ûdl ¯° iÆ�ª�� i k&ó ô ¶nõ � � � Ü v ô � � �k ÉÆ x ô � y Åúù � ù �3û ø i¿ � l � û ¿ ¿ v ô � � � ¿ i ¿ v y � �Kû � ¿ il ÉÆ x ô � y ÅFù � ù �Kû ø i¿ � l � û ¿ Ö.à�� à���v�Çô � � �hv ô � �Kû �hv�Çy � � �hv y � �Kû ��Z � Æ]f Æ � �
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� P9R�M�L#erO>OQRdHJyÙbca � x�f � Æ]f Æ � �!bceiL#V9V9bsOQbcI�aXL#M`L#a9V-V9bsÒ:RdHJRdazOiOQPXL#a=OQP9R�óMö�÷{f q OUbceG\AL#McMcRdV
OQP9R�R � \^PXL#a o R�OQRdHJy,��L#a9V2OQP9R ~ L#y�bcMsOQI�a9b�L#a�bca9\dMcW9V9bca o OQP9bce[OQRdHJyäbceT\AL#McMcRdV ~ L#HrOQHJRdR Ï
Ã I]\^} ~ L#y�bcMsOQI�a9b�L#a�f � P9R.\dI�HJHJRd\pOQbcI�a7OQI�OQP9bce;L#F9F9HJI � bcy;LYOQbcI�a3bce�HJRpN{RdHJHJRdV7OQI(L#evOQP9R
\dI�HJHJRdM�LYOQbcI�a�OQRdHJy·+ Æ]É:-5f
Ñ2R�\AL#Mc\dW9M�LYOQR$OQP9R�I�F�OQbc\AL#M�F9HJI�F1RdHrOQbcRde[I#N�ÖAÏ�V9I�F1RdV�x+WXL#azOQW9yå��RdMcMce�bca(j�PXL#F�OQRdH0�]f

q aæOQP9RdeJR3ert]erOQRdy�ed�$�!P9RdHJR3K�RdHrt�P9b o PæV9Rda9eJbsO�t�I#N�RdMcRd\pOQHJI�a9e�L#HJR3Rda9\dI�W9azOQRdHJRdV���Mcbc}#R
ÉBÇ ÍVi \dy Î½i ��OQP9R-R � \^PXL#a o R�L#a9V&\dI�HJHJRdM�LYOQbcI�a7OQRdHJy�e�L#HJR=a9R o Mcb o bc�9McR7+ Æ�Æ/-G�!P9RdHJRAL#e�OQP9R
~ L#HrOQHJRdR[OQRdHJyÔy;L#}#Rde>OQP9RTy;L3DJI�H!\dI�azOQHJbc�9W�OQbcI�a�OQI�OQP9R[\dI�a�wXa9bca o F1I#OQRdazOQb�L#M5f�Ñ2RTPXLAK�R
bca9\dMcW9V9RdV-OQP9R�R � \^PXL#a o R;L#a9V�\dI�HJHJRdM�LYOQbcI�a-RpÒ:Rd\pOQe$L#a9V�N{I�W9a9V-OQP9R�HJRdeJW9MsOQeUOQI,�1RvW9aXLYN�Ï
N{Rd\pOQRdV�f � P9RdHJRpN{I�HJR#�X��R[b o a9I�HJRiR � \^PXL#a o R$L#a9V�\dI�HJHJRdM�LYOQbcI�a�OQRdHJy�e!bca�I�W9H�\AL#Mc\dW9M�LYOQbcI�a9edf
� P9RURdazK�RdMcI�F1RiN{W9a9\pOQbcI�a�eJ\^P9Rdy�RUV9RdeJ\dHJbc�1RdV�bca;OQP9bce�\^PXL#F�OQRdH��!bcMcM��1RiW9eJRdV�OQI�\AL#Mc\dW]Ï

M�LYOQRiOQP9R�Rda9RdH o t�Rdb o Rda9erO^LYOQRde!I#N�OQP9R�\AL#HJHJbcRde�OQHQL#F9F1RdV,bca�OQP9R�F1I#OQRdazOQb�L#M�\dHJRALYOQRdV,�zt�OQP9R
P9RpOQRdHJI�erOQHJW9\pOQW9HJRdedf m W9H>a9R � OGO^L#eJ}�bce!OQI;L#F9F9Mst�OQP9R[bcV9RAL�V9bceJ\dW9eJeJRdV-L#�1IBK�R[OQI�wXa9V.I�W�O
OQP9RUa9I�a9Mcbca9RAL#H�I�F�OQbc\AL#M:F9HJI�F1RdHrOQbcRde�bca�L�y�I]V9RdM�x+WXL#azOQW9yÐ��RdMcM:�!P9bc\^P,bce�OQP9R�eJW9�ADJRd\pOGI#N
OQP9RUN{I�McMcIB�!bca o \^PXL#F�OQRdHJedf
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��fsÉ q azOQHJI]V9W9\pOQbcI�a

� P9bceU\^PXL#F�OQRdH�V9RAL#MceG�!bsOQP=OQP9R�x+WXL#azOQW9y�Ï�y�Rd\^PXL#a9bc\AL#M0OQHJRALYOQy�RdazOUI#N�OQP9Rva9I�a9Mcbca9RAL#H
eJW9eJ\dRdF�OQbc�9bcMcbsOQbcRdedf � P9RGa9I�a9Mcbca9RAL#H�eJW9eJ\dRdF�OQbc�9bcMcbsOQbcRde�L#HJR>V9RdHJbsK�RdV;W9eJbca o OQP9R>M�LA�!e�I#N�x+WXL#a]Ï
OQW9y y�Rd\^PXL#a9bc\dedf � P9bcevbcazK�I�MsK�Rde;L-F1RdHrOQW9HJ�XLYOQbcI�aXL#M�eJI�McW�OQbcI�a(OQI�OQP9R�V9Rda9eJbsO�t*y;LYOQHJb �
Rdx+WXLYOQbcI�a�f±Z]Rd\dI�a9V]Ï�L#a9V
OQP9bcHJV]Ï�I�HJV9RdH�eJW9eJ\dRdF�OQbc�9bcMcbsOQbcRde;L#HJR=I���O^L#bca9RdV7N{I�H o Rda9RdHQL#M��XÏ
McRpK�RdM�x+WXL#azOQW9y y�Rd\^PXL#a9bc\AL#M0ert]erOQRdy,f � P9R�HJRdeJW9MsOQe�L#HJR�F9HJRdeJRdazOQRdV�bca�L;K�RdHrt-\dI�y�FXL#\pO
N{I�HJy,f

��f Æ ElZ]bcy�F9McRUhiRdeJ\dHJbcF�OQbcI�a

q O"bce�\AL#McMcRdVva9I�a9Mcbca9RAL#H�I�F�OQbc\de��1Rd\AL#W9eJR!OQP9R>HJRdeJF1I�a9eJRGI#N1OQP9R>y;LYOQRdHJb�L#M]OQITL#a;L#F9F9McbcRdV
I�F�OQbc\AL#M�wXRdMcV2V9RdF1Rda9V9e$bca(L,a9I�a9Mcbca9RAL#H���LAt�W9F1I�a2OQP9R;erOQHJRda o OQP(I#N�OQP9R;I�F�OQbc\AL#M�wXRdMcV�f
Ñ2R�\AL#a,R � F9M�L#bca�y�I�HJRi\dI�a9\dHJRpOQRdMst�OQPXLYO!a9I�a9Mcbca9RAL#HJbsO�t;�zt�R � FXL#a9V9bca o OQP9R�F1I�M�L#HJb n LYOQbcI�a
I#N0OQP9R[y;LYOQRdHJb�L#M5���!P9bc\^P.bce!V9RpwXa9RdV�L#e!OQP9R[V9bcF1I�McRUy�I�y�RdazO>F1RdH!K�I�McW9y�R#�Xbca,F1IB��RdHJeiI#N

Æ��



OQP9R�erOQHJRda o OQP,I#N�OQP9R[L#F9F9McbcRdV�I�F�OQbc\AL#M:wXRdMcV���
 ��� � Å
� ��� �Hw�� | Í } 
 ��� ��k2� | i } 
 i ��� ��k2� | f } 
 f ��� �Ék�ZKZKZ t � ��fsÉD�

�!P9RdHJR&� | Í } �d� | i } L#a9V�� | f } L#HJR�Mcbca9RAL#Hd�]eJRd\dI�a9V]Ï�I�HJV9RdHGL#a9V�OQP9bcHJV]Ï�I�HJV9RdH�eJW9eJ\dRdF�OQbc�9bcMcbsOQbcRded�
HJRdeJF1Rd\pOQbsK�RdMst�f�Ñ/P9Rda���R>�!HJbsOQR � x�f � ��fsÉD��bsO"bce�L#eJeJW9y�RdV;OQPXLYO"OQP9RGF1I�M�L#HJb n LYOQbcI�avLYO"OQbcy�R9"V9RdF1Rda9V9e�I�a9Mst�I�a�OQP9Ribca9erO^L#azO^L#a9RdI�W9e�K#L#McW9R>I#N)OQP9RiRdMcRd\pOQHJbc\>wXRdMcV�erOQHJRda o OQP�f � P9RieJW9e�Ï
\dRdF�OQbc�9bcMcbsOQbcRde>L#HJR[OQRda9eJI�HJeUI#N�eJRpK�RdHQL#M�HQL#a9}+edf � P9R�RpK�Rda�F1IB��RdHJeUI#N�eJW9eJ\dRdF�OQbc�9bcMcbsOQbcRdeGL#HJR
a9I�a n RdHJI�I�a9Mst,bca.a9I�a9\dRdazOQHJI�ert]y�y�RpOQHJbc\Ty;LYOQRdHJb�L#Mced�XOQPXLYOGbced�:bca.y;LYOQRdHJb�L#Mce�OQPXLYOGV9I�a9I#O
eJP9IB�§bcazK�RdHJeJbcI�a�ert]y�y�RpOQHrt�f � P9RiO�t]F9bc\AL#M1K#L#McW9Rde�I#N � | i } L#a9V(� | f } N{I�H�\dI�a9V9Rda9eJRdV.y;LYOrÏ
OQRdHd�]W9a9V9RdH"OQP9R>a9I�a9HJRdeJI�aXL#azO�\dI�a9V9bsOQbcI�a��+L#HJR �Mj ÉBÇ Î½g L#a9V�� j ÉBÇ ÎXÍVe RdeJW)�]HJRdeJF1Rd\pOQbsK�RdMst+ Æ	����Æ��9��Æ � -5f
� P9R�\dI�a9eJRdx+W9Rda9\dRde;I#N � x�f � ��fsÉD��\AL#a*�1Rd\dI�y�R�y�I�HJR;\dI�a9\dHJRpOQR�OQP9HJI�W o P*L=eJbcy�F9McR

R � L#y�F9McR#f"j�I�a9eJbcV9RdH>L�y�I�a9I]\^P9HJI�y;LYOQbc\UL#F9F9McbcRdV�wXRdMcV�bca�I�a9R�V9bcy�Rda9eJbcI�a���eJW9\^P,OQPXLYO# ��� �Hw�#(\dI�e�� � Z � ��f Æ��
� P9R[L#F9F9Mcbc\ALYOQbcI�a�I#N � x�f � ��f Æ��"OQI � x�f � ��fsÉD�"t]bcRdMcV�OQP9RUN{I�McMcIB�!bca o HJRdeJW9MsOQedÅ
� ��� �$w É

Æ � | i } # i k���� | Í } #�k �� � | f } # f�� \dI�e�� � k ÉÆ � | i } # i \dI�e1Æ�� � k É� � | f } # f \dI�eQ��� �
� ��f �z�

W9eJbca o HJRdMcRpK#L#azOGOQHJb o I�a9I�y�RpOQHJbc\UbcV9RdazOQbsOQbcRdedf � P9RTwXHJerOGOQRdHJyÙbca � x�f � ��f �z� �1bca9V9RdF1Rda9V9RdazO
I#NiOQP9R.N{HJRdx+W9Rda9\pt��>\dHJRALYOQRde�L2erO^LYOQbc\,RdMcRd\pOQHJbc\,wXRdMcV7�!bsOQP9bca7OQP9R.y;LYOQRdHJb�L#M5f � P9bce;F9HJIYÏ
\dRdeJe�bce;\AL#McMcRdV
I�F�OQbc\AL#M>HJRd\pOQbswX\ALYOQbcI�a�f � P9R-eJRd\dI�a9V/OQRdHJy bca8OQP9R-FXL#HJRdazOQP9RdeJbce�bce;OQP9R
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a9I�a9Mcbca9RAL#HU\dI�azOQHJbc�9W�OQbcI�a�I#N�OQP9R�F1I�M�L#HJb n LYOQbcI�a�LYO�OQP9RvN{HJRdx+W9Rda9\pt2I#N�OQP9R�L#F9F9McbcRdV-wXRdMcV�f
� PXLYOvOQRdHJyú\dHJRALYOQRde;L-a9I�a9Mcbca9RAL#H$\dI�azOQHJbc�9W�OQbcI�a(OQI-OQP9R�HJRpN{HQL#\pOQbsK�R�bca9V9R � f � P9R�OQP9bcHJV
OQRdHJyäbca � x�f � ��f �z�Ubcy�F9McbcRde�L o Rda9RdHQLYOQbcI�a2I#N�HQL#V9b�LYOQbcI�a2LYO[OQP9R�N{HJRdx+W9Rda9\pt�O��!bc\dR�OQPXLYO
I#N�OQP9R�L#F9F9McbcRdV�wXRdMcV��!P9bc\^P3bce[\AL#McMcRdV2eJRd\dI�a9V]Ï�PXL#HJy�I�a9bc\ o Rda9RdHQLYOQbcI�a�f � P9R;M�L#erOTOQRdHJy
� x�f � ��f �z��V9RdeJ\dHJbc�1Rde�L[HQL#V9b�LYOQbcI�avPXLAK]bca o L�N{HJRdx+W9Rda9\pt;OQP9HJRdR>OQbcy�Rde"M�L#H o RdH�OQPXL#a�OQPXLYO�I#N
OQP9R[L#F9F9McbcRdV�wXRdMcV�f � P9bce�F9HJI]\dRdeJe>bce�\AL#McMcRdV�OQP9bcHJV]Ï�PXL#HJy�I�a9bc\ o Rda9RdHQLYOQbcI�a7+ Æ����1Æ	�]�1Æ � -5f
��f � ÛiWXL#azOQW9y�Ïr�,Rd\^PXL#a9bc\AL#M � P9RdI�Hrt�I#N�_>I�a9Mcbca9RAL#H!Z]W9eJ\dRdF�OQbc�9bcMcbsOQbcRde

_>I�a9Mcbca9RAL#HTI�F�OQbc\AL#M�eJW9eJ\dRdF�OQbc�9bcMcbsOQbcRde$L#HJR�\^PXL#HQL#\pOQRdHJbcerOQbc\�F9HJI�F1RdHrOQbcRde$I#NGL-y;LYOQRdHJb�L#M5f
� P9R�RdMcRd\pOQHJI�a9bc\vL#a9V�y�I�McRd\dW9M�L#HierOQHJW9\pOQW9HJR�I#N"OQP9Rvy;LYOQRdHJb�L#M0V9RpOQRdHJy�bca9R$OQP9R�a9I�a9Mcbca9RAL#H
I�F�OQbc\AL#M�eJW9eJ\dRdF�OQbc�9bcMcbsOQbcRdedf � P9RdbcH[y�bc\dHJI�eJ\dI�F9bc\�R � F9HJRdeJeJbcI�a9e$\AL#a(�1R�V9RdHJbsK�RdV(W9eJbca o OQP9R
M�LA�!e[I#N�x+WXL#azOQW9y½y�Rd\^PXL#a9bc\ded��L#McMcIB�!bca o W9e[OQI.W9a9V9RdHJerO^L#a9V3P9IB�©OQP9R;eJW9eJ\dRdF�OQbc�9bcMcbsOQbcRde
V9RdF1Rda9V3W9F1I�a2OQP9R;V9bcF1I�McR�y�I�y�RdazOQed��LYOQI�y�bc\vRda9RdH o t2McRpK�RdMce$L#a9V2OQP9R�I#OQP9RdHTy;LYOQRdHJb�L#M
FXL#HQL#y�RpOQRdHJedf3|�RdeJbcV9Rded�"OQP9R�R � F9HJRdeJeJbcI�a9ev�!bcMcM�eJP9IB�ÐOQP9R�bcazOQRdHJaXL#M�ert]y�y�RpOQHJbcRde�I#N>OQP9R
eJW9eJ\dRdF�OQbc�9bcMcbsOQbcRde�L#a9V��!bcMcM:P9RdMcF�W9e�OQI�I���O^L#bca�F9HJRdV9bc\pOQbcI�a9e�I#N�OQP9RdbcH�a+W9y�RdHJbc\AL#M:K#L#McW9Rdedf
� P9R�V9Rda9eJbsO�t�y;LYOQHJb � N{I�HJy$W9M�LYOQbcI�a�I#N�OQP9RUx+WXL#azOQW9yÕy�Rd\^PXL#a9bc\de�bce�OQP9RU�1RderO���LAt�OQI

\AL#Mc\dW9M�LYOQR�a9I�a9Mcbca9RAL#H�eJW9eJ\dRdF�OQbc�9bcMcbsOQbcRde:�!P9Rda[OQP9R�HJRdM�L � LYOQbcI�aUI#N�R � \dbsO^LYOQbcI�a9e`L#HJR�bca9\dMcW9V9RdV�f
� P9R�V9Rda9eJbsO�t�y;LYOQHJb � I�F1RdHQLYOQI�H�eQLYOQbcerwXRde�OQP9RUN{I�McMcIB�!bca o Rdx+WXLYOQbcI�a�I#N�y�I#OQbcI�a± ü± � w É�c¯° + § ^�k § ô µ Â t ü - t � ��f �+�
L#MceJI�}+a9IB�!a2L#eiOQP9RvÂ)bcI�W�K]bcMcMcR[Rdx+WXLYOQbcI�a�f ~ RdHJR § ^�bceiOQP9R�W9a9F1RdHrOQW9HJ�1RdV ~ L#y�bcMsOQI�a9b�L#a
L#a9V § ô µ Â bce!OQP9RTbcazOQRdHQL#\pOQbcI�a ~ L#y�bcMsOQI�a9b�L#a�I#N�OQP9RTy;LYOQRdHJb�L#M��!bsOQP,OQP9R$L#F9F9McbcRdV.I�F�OQbc\AL#M
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wXRdMcV�f�Ñ/P9bcMcR � x�f � ��f �+��V9RdeJ\dHJbc�1Rde�OQP9R�OQbcy�R�RpK�I�McW�OQbcI�a�I#N�OQP9R�V9Rda9eJbsO�t�y;LYOQHJb � I�F1RdHQLYOQI�Hd�
��RieJP9I�W9McV�bca9\dMcW9V9R!OQP9RGHQL#a9V9I�y«F1RdHrOQW9HJ�XLYOQbcI�a9e�I�a�I�W9H"ert]erOQRdyÐ�zt�OQP9R>OQP9RdHJy;L#M1HJRdeJRdH�Ï
K�I�bcH�L#HJI�W9a9V[bsOAf�Â)RpO §���� µ Þ �1R�OQP9R ~ L#y�bcMsOQI�a9b�L#aiV9RdeJ\dHJbc�9bca o eJW9\^P$F1RdHrOQW9HJ�XLYOQbcI�a9edf�Z]bca9\dR§���� µ Þ �!bcMcM:�1RUHJRdeJF1I�a9eJbc�9McRiN{I�H�HJRdM�L � LYOQbcI�a9e�I#N`OQP9R�R � \dbsO^LYOQbcI�a9ed�]OQPXLYO!bce�OQP9R�HJRdM�L � LYOQbcI�a
I#N�OQP9R�F1RdHrOQW9HJ�1RdV ü �XL#\^}�OQI�OQP9RUOQP9RdHJy;L#M�Rdx+W9bcMcbc�9HJbcW9y,�+��R�y;LAt��!HJbsOQR

Û ± ü± � Ü � ö�÷ � Ë w É�c¯° + §���� µ Þ t ü -�Z � ��f � �
Â)RpO ¿ ¾ À��1R;OQP9R;Rdb o Rda9erO^LYOQRdeTI#N�OQP9R ~ L#y�bcMsOQI�a9b�L#a § ^�L#a9V(McRpO ü µ.¶ w ¼V¾R¿ ü�¿ ª�Àpf ü µ.¶
HJRdM�L � RdevOQI2bsOQevRdx+W9bcMcbc�9HJbcW9y½K#L#McW9R ü | ö � }µ.¶ LYO�OQP9RdHJy;L#M�Rdx+W9bcMcbc�9HJbcW9y,f*Ñ2R.L#eJeJW9y�R�OQPXLYOü | ö � }µ.¶ w Ç(N{I�H ¾"!w ª-f � P9bce�bce�F9Pzt]eJbc\AL#M��1Rd\AL#W9eJR�OQP9RdHJy;L#MUR � \dbsO^LYOQbcI�a��>�!P9bc\^P§bce
R � F1Rd\pOQRdV;OQI[�1R>L�HQL#a9V9I�y©F9HJI]\dRdeJed�]\AL#a;a9I#O"F9HJI]V9W9\dRGL#aztv\dI�P9RdHJRdazO�L#V9y�b � OQW9HJR!I#N:OQP9R
erO^LYOQRded� ¿ ¾ À�L#a9V ¿ ª�Àpf � P9Rda���R��!HJbsOQR � x�f � ��f � ��L#e

Û ± ü µ.¶± � Ü � ö�÷ � Ë w l s µ.¶ � ü µ.¶ l ü | ö � }µ.¶ � � ��f Èz�
�!P9RdHJR s µ.¶ bce�OQP9R�V9Rd\ALAt�HQLYOQRU�1RpO���RdRda.OQP9R�erO^LYOQRde ¿ ¾ À�L#a9V ¿ ª�À�L#a9V���R[L#eJeJW9y�RUOQPXLYOs µ.¶ bce!HJRAL#M)�!P9bc\^P.McRAL#V9e!OQI s µ.¶ w s ¶ µ f�EGV9V9bca o � x�f � ��f Èz��OQI � x�f � ��f �+� �9��RTI���O^L#bca
OQP9RUwXaXL#M�N{I�HJy

± ü µ.¶± � w É�c¯° + § ^ñk § ô µ Â t ü - µ.¶ l s µ.¶ � ü µ.¶ l ü | ö � }µ.¶ ��Z � ��f����
N{I�H�OQP9RUOQbcy�RiRpK#L#McWXLYOQbcI�a�Rdx+WXLYOQbcI�a�I#N0y;LYOQHJb � RdMcRdy�RdazOQe!I#N�OQP9R�V9Rda9eJbsO�t�y;LYOQHJb � f
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��f � g RdHrOQW9HJ�XLYOQbcI�a=Z]I�McW�OQbcI�a�I#N0OQP9R[hiRda9eJbsO�t��.LYOQHJb �,� x+WXLYOQbcI�a

E
N{W9McMstTL#aXL#Mst+OQbc\AL#M�eJI�McW�OQbcI�a$I#N � x�f � ��f�����bce�a9I#O�LAK#L#bcM�L#�9McR�N{I�H�OQP9R�F9Pzt]eJbc\AL#MXert]erOQRdy�e
I#N�bcazOQRdHJRderOAf ~ IB��RpK�RdHd��L�F1RdHrOQW9HJ�XLYOQbsK�R�eJI�McW�OQbcI�a-\AL#a2�1R�L#VXL#F�OQRdV�f � P9R�R � F1Rd\pO^LYOQbcI�a
K#L#McW9R�L#a9V$OQP9R�y;LYOQHJb � RdMcRdy�RdazOQe�I#NXOQP9R�bcazOQRdHQL#\pOQbcI�a ~ L#y�bcMsOQI�a9b�L#a § ô µ Â L#HJR�L#eJeJW9y�RdV$OQI
�1R�y$W9\^P[eJy;L#McMcRdH:OQPXL#aUOQP9R�R � F1Rd\pO^LYOQbcI�a�K#L#McW9R�I#N § ^`�!P9bc\^P[y�RAL#a9e�L���RAL#}UbcazOQRdHQL#\pOQbcI�a�f
Ñ2RvL#eJeJW9y�R�OQPXLYOUOQP9R�bcazOQRdHQL#\pOQbcI�a-I#N"OQP9R�y;LYOQRdHJb�L#M`�!bsOQP-OQP9R�L#F9F9McbcRdV-I�F�OQbc\AL#M�wXRdMcV�bce
V9RdeJ\dHJbc�1RdV,eJW�Ó�\dbcRdazOQMst���RdMcM��zt�OQP9R�RdMcRd\pOQHJbc\UV9bcF1I�McRUL#F9F9HJI � bcy;LYOQbcI�a�L#e

§ ô µ Â wÚlI4 � 
 ��� � t � ��f �z�
�!P9RdHJR Õ w lMø � erO^L#a9V9e!N{I�H�OQP9R�RdMcRd\pOQHJbc\UV9bcF1I�McRiy�I�y�RdazO!I�F1RdHQLYOQI�Hdf
� x�f � ��f�����\AL#a��1R�HJRp�!HJbsOJOQRda.L#e�N{I�McMcIB�!e

± ü µ.¶± � wÚl � � µ.¶ ü µ.¶ k É�c¯° x�#%$ � § ô µ Â � µ # ü # ¶ l ü µ # � § ô µ Â � # ¶'& l s µ.¶ � ü µ.¶ l ü | ö � }µ.¶ � � ��f � �
W9eJbca o OQP9R��XL#eJR�K�Rd\pOQI�HJed� ¿ ¾ Àpf m W9H!F1RdHrOQW9HJ�XLYOQbsK�RTL#F9F9HJIzL#\^P,V9bc\pO^LYOQRde!OQP9R�HJRdF9M�L#\dRdy�RdazO
I#NURAL#\^P � § ô µ Â � ô y bca � x�f � ��f � ���zt)( � § ô µ Â � ô y f�|"t7eJW9\^P/L2HJRdF9M�L#\dRdy�RdazOA����R-L#bcy OQI
\dI�azOQHJI�M1OQP9RierOQHJRda o OQP�I#N)OQP9RiF1RdHrOQW9HJ�XLYOQbcI�a;�zt*(�HQL#a o bca o N{HJI�y Ç[OQI�É�f m W9H�a9R � O�O^L#eJ}
bce>OQI;bcazK�RderOQb o LYOQR$L;eJI�McW�OQbcI�a,OQI � x�f � ��f � �!bca,OQP9RTN{I�HJy×L;F1IB��RdHieJRdHJbcRdeibca+(=OQPXLYOi\AL#a
�1R�erO^LYOQRdV.L#e ü µ.¶ w ü | ^ }µ.¶ k,( ü | Í }µ.¶ k,( i ü | i }µ.¶ k�ZKZKZ.Z � ��fsÉBÇz�
� P9Rda��0OQP9R;\dI]RpÓ�\dbcRdazOQe$I#N�RAL#\^P(F1IB��RdHTI#N-(3y$W9erOTeQLYOQbcerNut�OQP9R � x�f � ��f � �UeJRdFXL#HQLYOQRdMst��
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McRAL#V9bca o OQI�OQP9RUN{I�McMcIB�!bca o eJRpO>I#N0Rdx+WXLYOQbcI�a9e± ü | ^ }µ.¶± � w l � � µ.¶ ü | ^ } l s µ.¶ � ü | ^ }µ.¶ l ü | ö � }µ.¶ � t � ��fsÉ�ÉD�± ü | Í }µ.¶± � w l ��� � µ.¶ k s µ.¶ � ü | Í }µ.¶ k É�c¯° ë § ô µ Â t ü | ^ } í µ.¶ t � ��fsÉDÆ��± ü | i }µ.¶± � w l ��� � µ.¶ k s µ.¶ � ü | i }µ.¶ k É�c¯° ë § ô µ Â t ü | Í } í µ.¶ t � ��fsÉ3�z�
L#a9V�eJI�I�a�f � P9RveJRpO�I#N"Rdx+WXLYOQbcI�a9e�L#�1IBK�RvL#HJR�\dI�W9F9McRdV-Mcbca9RAL#HGV9bsÒ:RdHJRdazOQb�L#M0Rdx+WXLYOQbcI�a9ed�
I�a9\dR ü | ^ }µ.¶ bce�}+a9IB�!a��>OQP9R-P9b o P9RdH�I�HJV9RdHJe�I#N ü | # }µ.¶ L#HJR-I���O^L#bca9RdV&�zt
bcazOQR o HQLYOQbca o OQP9R
Rdx+WXLYOQbcI�a9e!bca�I�HJV9RdHdf � P9R[erOQRAL#V�tzÏ�erO^LYOQR�eJI�McW�OQbcI�a�OQI � x�f � ��fsÉ�ÉD��bce�O^L#}#Rda,OQIv�1R[L#eü | ^ }µ.¶ w ü | ö � }µ.¶ � ��fsÉK�+�
� a9I#OQR-OQPXLYO � x�f � ��fsÉ�ÉD�;V9I]Rde�a9I#O,bca9\dMcW9V9R�L#azt&bcazOQRdHQL#\pOQbcI�a
OQRdHJyÜHJRdM�LYOQRdV&�!bsOQP/OQP9R
L#F9F9McbcRdV�wXRdMcV�� f q azOQR o HQLYOQbcI�a�I#N � x�f � ��fsÉDÆ��"�!bcMcM o bsK�R�W9eü | Í }µ.¶ w6Å ÂÎ�. É�c¯° ë § ô µ Â ��� û � t ü | ^ } í µ.¶ R � F/$ ��� � µ.¶ k s µ.¶ � ��� û l � � & ù � û � ��fsÉ � �
� P9R�a9R � OGI�HJV9RdH!I#N ü | µ }µ.¶ \AL#a,�1R�RAL#eJbcMst;I���O^L#bca9RdV�bca�OQP9R�eQL#y�R�y;L#a9a9RdHdf
Â)RpO!OQP9R[L#F9F9McbcRdV�I�F�OQbc\AL#M:wXRdMcV��1R�HJRdF9HJRdeJRdazOQRdV-L#e


 ��� �Hw6x à 
Gà]R � F � l � ��à � ��Z � ��fsÉBÈz�
� P9Rda��XW9eJbca o � x�f � ��f �z� � � x�f � ��fsÉ � ��L#a9V � x�f � ��fsÉBÈz� �]��R�I���O^L#bca;OQP9RiN{I�McMcIB�!bca o R � F9HJRde�Ï
eJbcI�a�N{I�H�OQP9R ü | Í }µ.¶ ü | Í }µ.¶ ��� �Hw � ü | ^ }¶ ¶ l ü | ^ }µ.µ �Yx à 4 µ.¶ � 
Gà]R � F � l � ��à � �¯° + � µ.¶ l0��àñl �Ös µ.¶ - � ��fsÉ/���
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q O[bce�erOQHQL#b o PzOJN{I�Hr��L#HJV�OQI,I���O^L#bca-OQP9RvR � F9HJRdeJeJbcI�a2N{I�H ü | i }µ.¶ �zt�W9eJbca o � x�f � ��fsÉ/��� f;|�W�O
OQP9R�HJRdeJW9MsO!bce!x+W9bsOQRUMcRda o OQPzt�OQIvF9HJRdeJRdazOAf
Ñ2R�\AL#a,y;L#}#R[L�F1IB��RdH!eJRdHJbcRde>R � FXL#a9eJbcI�a,I#N�OQP9R�F1I�M�L#HJb n LYOQbcI�a

� w1( � | Í } k,( i � | i } k�ZKZKZ � ��fsÉ3�z�
Mcbc}#R ü µ.¶ f�EGe���RT}+a9IB��N{HJI�yÕx+WXL#azOQW9y×y�Rd\^PXL#a9bc\ded�XR � F1Rd\pO^LYOQbcI�a,K#L#McW9RUI#N�L#a,I��9eJRdHrKzÏ
L#�9McR>bce o bsK�Rda�L#e º w � H � ü+º � f�Z]bca9\dR � w�´ áú4 ê �!P9RdHJR&ÊÕbce�OQP9RGLYOQI�y�bc\!a+W9y$�1RdH
V9Rda9eJbsO�t��9��R[PXLAK�R � | Í } w�´ � H � ü | Í } 4`��Z � ��fsÉ � �
� P9RdHJRpN{I�HJR#�9bsN���RGO^L#}#RGOQP9RGOQHQL#\dRibca � x�f � ��fsÉ � �"L#a9V�W9eJRiOQP9RGHJRdM�LYOQbcI�a � | Í } w�� | Í } 
§��R
I���O^L#bca�OQP9RUN{I�McMcIB�!bca o R � F9HJRdeJeJbcI�a,N{I�H�OQP9R�Mcbca9RAL#H�eJW9eJ\dRdF�OQbc�9bcMcbsO�t� | Í } � ��àJ�$w�´ x µ.¶ � ü | ^ }¶ ¶ l ü | ^ }µ.µ � 4 ¶ µ 4 µ.¶¯° + � µ.¶ l0��àñl �Ös µ.¶ - � ��f Æ#Çz�
Z]bcy�bcM�L#HJMst��XOQP9R�eJRd\dI�a9V]Ï�I�HJV9RdH[L#a9V-OQP9bcHJV]Ï�I�HJV9RdHGa9I�a9Mcbca9RAL#HieJW9eJ\dRdF�OQbc�9bcMcbsOQbcRdeG\AL#a��1R�I��]Ï
O^L#bca9RdV�RAL#eJbcMst�f � P9R�HJRdeJW9MsOQe>L#HJR��| i }ô y # � ��à�k2� � t ��à t � � �Hw ´

Æ ¯° i x¶ µ Ô43 ü | ^ }¶ ¶ l ü | ^ }ÔÒÔ65
j07 4 ô¶ µ 4 y µ Ô 4 #Ô ¶+ � µ.¶ l0��àñl8� � l �Ös µ.¶ -A+ � Ô ¶ l8� � l �Ös Ô ¶ -k 4 ô¶ µ 4 #µ Ô 4 y Ô ¶+ � µ.¶ l0��àñl0� � l �Ös µ.¶ -A+ � Ô ¶ l0��àñl �Ös Ô ¶ -l 4nôµ Ô 4 y ¶ µ 4 #Ô ¶+ � Ô µ l0��àñl8� � l �Ös Ô µ -½+ � Ô ¶ l0� � l �Ös Ô ¶ -l 4 ôµ Ô 4 #¶ µ 4 y Ô ¶+ � Ô µ l8��àñl0� � l �Ös Ô µ -½+ � Ô ¶ l8��àñl �Ös Ô ¶ -:9 t � ��f Æ]ÉD�
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��| f }# y ô Ã � � � k2��à�k2� � t � � t ��à t � � �Hw ´¯° f �<; xµ.¶ Ô ÷
äæ ç

� ü | ^ }¶ ¶ l ü | ^ }÷ ÷ �[4 #¶ µ 4 y µ Ô 4nôÔ ÷ 4 Ã÷ ¶+ � ÷ ¶ l8� � l �Ös ÷ ¶ -½+ � Ô ¶ l8� � l8��à l �Ös Ô ¶ -A+ � µ.¶ l0� � l8��àñl0� � l �Ös µ.¶ -l � ü | ^ }÷ ÷ l ü | ^ }ÔÒÔ �[4 #¶ µ 4 y µ Ô 4nô÷ ¶ 4 ÃÔ ÷+ � Ô ÷ l8� � l �Ös Ô ÷ -A+ � Ô ¶ l8� � l0��àñl �Ös Ô ¶ -½+ � µ.¶ l8� � l0��àñl8� � l �Ös µ.¶ -l � ü | ^ }ÔÒÔ l ü | ^ }÷ ÷ �[4 #¶ µ 4 y Ô ¶ 4 ôµ ÷ 4 Ã÷ Ô+ � ÷ Ô l8� � l �Ös ÷ ¶ -½+ � µ Ô l0� � l8��à l �Ös µ Ô -½+ � µ.¶ l8� � l0��àñl8� � l �Ös µ.¶ -k � ü | ^ }÷ ÷ l ü | ^ }µ.µ �[4 #¶ µ 4 y Ô ¶ 4 ô ÷ Ô 4 Ãµ ÷+ � µ ÷ l0� � l �Ös µ ÷ - � � Ô ¶ l8� � l8��àñl �Ös Ô ¶ -½+ � µ.¶ l8� � l0��àñl8� � l �Ös µ.¶ ->= ?@ t
� ��f Æ�Æ��

HJRdeJF1Rd\pOQbsK�RdMst�f ~ RdHJR�ACB,y�RAL#a9e>OQPXLYOiRpK�RdHrt+OQP9bca o OQI;OQP9R$HJb o PzOGI#N�bsOGbce>OQI��1R$LAK�RdHQL o RdV
IBK�RdH$L#McM�F1I�eJeJbc�9McRvF1RdHJy$W�O^LYOQbcI�a9e�I#N�OQP9R;bca9F9W�O�N{HJRdx+W9Rda9\dbcRde/� � �D��àUL#a9VE� � �`�!bsOQP�OQP9R
\AL#HrOQRdeJb�L#a�bca9V9bc\dRdeGF]�IHu�KJ�F1RdHJy$W�OQRdV,eJbcy$W9MsO^L#a9RdI�W9eJMst�f
� P9RTR � F9HJRdeJeJbcI�a9eiN{I�HI� | i } L#a9V�� | f } \AL#a.�1R[OQHQL#a9erN{I�HJy�RdV.bcazOQI;V9bsÒ:RdHJRdazO>N{I�HJy�e>V9R Ï

F1Rda9V9bca o W9F1I�a2OQP9R�F9Pzt]eJbc\AL#M"ert]erOQRdyúW9a9V9RdH$\dI�a9eJbcV9RdHQLYOQbcI�a�f Ã I�H[R � L#y�F9McR#���!P9Rda*L#McM
bca9F9W�O"N{HJRdx+W9Rda9\dbcRde�V9bsÒ:RdH"eJb o a9bswX\AL#azOQMst�N{I�HJy L#azt�HJRdeJI�aXL#a9\dRGN{HJRdx+W9Rda9\pt�I#N)OQP9RGert]erOQRdy,�
OQPXL#a(OQP9R s ô y bca2OQP9R�V9Rda9I�y�bcaXLYOQI�HJeTI#N � x�f � ��f Æ]ÉD��L#a9V � x�f � ��f Æ�Æ���\AL#a3�1R�b o a9I�HJRdV�f
~ IB��RpK�RdHd�1bca�OQP9bce���I�HJ}��9��R��!bcMcM1V9RAL#M��!bsOQP�OQP9R�HJRdeJI�aXL#a9\dR�\AL#eJRde>bca��!P9bc\^P�OQP9R�bcy;L o bÌÏ
aXL#Hrt�\dI�azOQHJbc�9W�OQbcI�a�bca�OQP9R�V9Rda9I�y�bcaXLYOQI�HJe o L#bca9e�bca9V9bceJF1Rda9eQL#�9McRibcy�F1I�HrO^L#a9\dR#f
Ñ2R�PXLAK�R�V9RdHJbsK�RdV$OQP9R�R � F9HJRdeJeJbcI�a9e�N{I�H`OQP9R�a9I�a9Mcbca9RAL#H�eJW9eJ\dRdF�OQbc�9bcMcbsOQbcRded��� | i } L#a9V0� | f }

�zt�eJI�MsK]bca o OQP9R;V9Rda9eJbsO�t�y;LYOQHJb � Rdx+WXLYOQbcI�a2F1RdHrOQW9HJ�XLYOQbsK�RdMst�f � P9R;HJRdeJW9MsOQbca o a9I�a9Mcbca9RAL#H
eJW9eJ\dRdF�OQbc�9bcMcbsO�t�R � F9HJRdeJeJbcI�a9ed� � x�f � ��f Æ]ÉD�"L#a9V � x�f � ��f Æ�Æ�� ��L#HJR o bsK�Rda�bca�L[K�RdHrt�\dI�y�FXL#\pO
N{I�HJy×N{I�HUL#aL�XÏ�McRpK�RdM�x+WXL#azOQW9y y�Rd\^PXL#a9bc\AL#M0ert]erOQRdy,fvSUbsK�Rda=OQP9R�R � F9Mcbc\dbsOiR � F9HJRdeJeJbcI�a9e
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I#N:OQP9R>eJW9eJ\dRdF�OQbc�9bcMcbsOQbcRded�#OQP9R>a9I�a9Mcbca9RAL#H�I�F�OQbc\AL#M9F9HJI�F1RdHrOQbcRde"bca�L�eJF1Rd\dbswX\>x+WXL#azOQW9y©��RdMcM5�
Mcbc}#R g kI�eJ\^P9MÌÏ � RdMcMcRdHix+WXL#azOQW9yØ��RdMcM5�)\AL#a��1R�\AL#Mc\dW9M�LYOQRdV-bca�L�erOQHQL#b o PzOJN{I�Hr��L#HJV=��LAt�f q a
N�L#\pOA��OQP9bce!bce��!PXLYO!��RU�!bcMcM�V9Ivbca�OQP9RUN{I�McMcIB�!bca o \^PXL#F�OQRdHJedf
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�9fsÉ q azOQHJI]V9W9\pOQbcI�a

q a&OQP9bce�\^PXL#F�OQRdHd�>��R o bsK�R.OQP9R-y;LYOQP9Rdy;LYOQbc\AL#M>V9RdeJ\dHJbcF�OQbcI�a&I#N�OQP9R g kI�eJ\^P9MÌÏ � RdMcMcRdH
F1I#OQRdazOQb�L#M5f q OQeG��LAK�RTN{W9a9\pOQbcI�a9e>�!bsOQP.OQP9RT\dI�HJHJRdeJF1I�a9V9bca o Rda9RdH o t.McRpK�RdMceiL#HJRTV9bceJ\dW9eJeJRdV
�9HJbcR:!9t�f � P9R�F1I#OQRdazOQb�L#M9bce�bcazK�RderOQb o LYOQRdVvW9a9V9RdH"LiV9\�RdMcRd\pOQHJbc\�wXRdMcV��zL#a9V�OQP9R!eJI�McW�OQbcI�a9e�OQI
OQP9R$Z]\^P9H kI�V9bca o RdH>Rdx+WXLYOQbcI�a=L#HJR[I���O^L#bca9RdV�OQP9HJI�W o P,OQP9R[F1RdHrOQW9HJ�XLYOQbcI�aXL#M`L#a9V�K#L#HJb�LYOQbcI�a
y�RpOQP9I]V9e�eJbca9\dR�OQP9Rv\dI�HJHJRdeJF1I�a9V9bca o L#aXL#Mst+OQbc\$eJI�McW�OQbcI�a9eUV9I�a9I#O[R � bcerOAf � P9R�F1I#OQRdazOQb�L#M
bsOQeJRdMsNGL#a9V3OQP9R�wXHJerOvOQP9HJRdR���LAK�R�N{W9a9\pOQbcI�a9e�L#HJR�V9bceJF9M�LAt�RdV*N{I�H�eJRpK�RdHQL#M�K#L#McW9Rde�I#N>OQP9R
F1I#OQRdazOQb�L#M�FXL#HQL#y�RpOQRdHJedf

�9f Æ g kI�eJ\^P9MÌÏ � RdMcMcRdH g I#OQRdazOQb�L#M

� P9R g kI�eJ\^P9MÌÏ � RdMcMcRdH�F1I#OQRdazOQb�L#M#bce o bsK�Rda��ztiOQP9R�N{I�McMcIB�!bca o \dbsOQRdF1I�eJ\^P9M ����� !XW o�o R3�]É�� a9bcRpOQIA�	�
W �VU �Rw ¯° i Ñ i
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�!P9RdHJR�è t S L#HJR�}+a9IB�!a8L#eTOQP9R�V9RdF�OQP*FXL#HQL#y�RpOQRdHJe�L#a9V Ñ L#eTOQP9R��!bcV�OQP(FXL#HQL#y�RpOQRdHdf
j�McRAL#HJMst��!OQP9R�F1I#OQRdazOQb�L#MGbce�F1RdHJbcI]V9bc\-L#a9V/RAL#\^P¤F1RdHJbcI]V&bce�eJRdFXL#HQLYOQRdV/N{HJI�y OQP9R�a9R � O
�zt-L#a-bca�wXa9bsOQRTF1I#OQRdazOQb�L#M��XL#HJHJbcRdHd��L#McMcIB�!bca o OQP9R�HJRdM�LYOQRdV�Z]\^P9H kI�V9bca o RdHURdx+WXLYOQbcI�a.OQI��1R
L#aXL#Mst+OQbc\AL#McMst;eJI�MsK#L#�9McR#f � P9RTF1I#OQRdazOQb�L#M)PXL#eGeJW9\^P-L�a9bc\dR�N{RALYOQW9HJR�OQPXLYOGbsO>\AL#a=�1R[RAL#eJbcMst
y;L#V9R�L#ert]y�y�RpOQHJbc\��zt*L�\dI�HJHJRd\pO�\^P9I�bc\dR�I#NGbsOQevFXL#HQL#y�RpOQRdH�eJRpOAÅ è�� S ��L#a9V Ñ f q O�bce
L#ert]y�y�RpOQHJbc\�L#�1I�W�O U wVU�á�� Ñ©� W9a9McRdeJe�è�w S � ��L#a9V*OQP9R,y�bca9bcy$W9y½I#N>OQP9R���RdMcM!bce
McI]\ALYOQRdV[LYO U ¶ ô µ ê±� áG��U�á�� Ñ L#eñè ê±� áG� S f)Ñ2R"eJP9IB�(OQP9R�F1I#OQRdazOQb�L#MzL#e�L�N{W9a9\pOQbcI�a�I#N Ñ U
N{I�H<è�wßÉ�Z Æ]�9Æ]f Ç�L#a9V���f ÇTbca9V9bc\ALYOQRdV��zt�eJI�McbcV��+VXL#eJP9RdV]Ï�L#a9V�V9I#OJOQRdV]Ï�Mcbca9Rded�]HJRdeJF1Rd\pOQbsK�RdMst
LYO S w«Æ½Z Ç�bca Ã b o f � �9fsÉD� f$EGe�V9bceJ\dW9eJeJRdV(L#�1IBK�R#�`OQP9RdHJRvbce�L�\dMcRAL#H�L#ert]y�y�RpOQHrt=bca-OQP9R
N{I�HJy I#N)OQP9RUF1I#OQRdazOQb�L#M:LYO�a9I�a9Rdx+WXL#M:K#L#McW9Rde�I#Nñè�L#a9V S f�_>I#OQRGOQPXLYO�F1I#OQRdazOQb�L#M:bce"�!bcV9RdH
N{I�H�eJy;L#McM�è.L#a9V,aXL#HJHJIB��RdH�N{I�H�M�L#H o R&è�f
� P9R!L#V/DJW9erO^L#�9McR�L#ert]y�y�RpOQHrtTF9HJI�F1RdHrO�tTI#NXOQP9R�F1I#OQRdazOQb�L#M�L#a9V�bsOQe�L#aXL#Mst+OQbc\"\^PXL#HQL#\pOQRdH

L#e�OQP9RUeJI�McW�OQbcI�a�OQP9R�\dI�HJHJRdeJF1I�a9V9bca o Z]\^P9H kI�V9bca o RdH!Rdx+WXLYOQbcI�a��!bcMcM:P9RdMcF�W9e!bca�OQP9RUbcazK�Rde�Ï
OQb o LYOQbcI�a�I#N!OQP9R�V9RdF1Rda9V9Rda9\dR�I#N!OQP9R�a9I�a9Mcbca9RAL#HTI�F�OQbc\AL#M"F9HJI�F1RdHrOQbcRde$I�a2OQP9R�F1I#OQRdazOQb�L#M
��RdMcM)FXL#HQL#y�RpOQRdHJed�9eJW9\^P=L#e���RdMcM`L#ert]y�y�RpOQHrt��9��RdMcM�V9RdF�OQP.I�H��!bcV�OQP�RpOQ\#f

�9f � Z]\^P9H kI�V9bca o RdH!Rdx+WXLYOQbcI�a��!bsOQP g kI�eJ\^P9MÌÏ � RdMcMcRdH g I#OQRdazOQb�L#M

� P9R�\dI�HJHJRdeJF1I�a9V9bca o Z]\^P9H kI�V9bca o RdH�Rdx+WXLYOQbcI�a�PXL#e�OQP9R�N{I�McMcIB�!bca o Rdb o Rda$N{W9a9\pOQbcI�a9e�L#a9V
Rdb o RdazK#L#McW9Rde3+ Æ��/-

� µ �VU �HwPW þ eJbca�X ��Ñ U ��\dI�e�Y ��Ñ U �[i[Z�Í4�Al ¾ t è0k S k ¾ t è*k ÉÆ<\ eJbca i ��Ñ U � � t � �9f Æ��
�	�
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Ã b o W9HJR*�9fsÉ�Å � P9R g kI�eJ\^P9MÌÏ � RdMcMcRdHGF1I#OQRdazOQb�L#M0F9HJI#wXMcR[N{I�H S w©Æ]f � P9R�eJI�McbcV���OQP9R�VXL#eJP9RdVL#a9V�OQP9R�V9I#OJOQRdV]Ï�\dW9HrK�Rde>erO^L#a9V�N{I�HIè�wßÉ�Z Æ]�Qè�w§ÆvL#a9V è�w����9HJRdeJF1Rd\pOQbsK�RdMst�f
# µ w ¯° i Ñ i

Æ�ª Ç � è*k S k8Æ ¾ � i ¾ w§Ç t É t Æ t ZKZKZ � �9f �z�
~ RdHJRRW þ bce`OQP9R�a9I�HJy;L#Mcb n LYOQbcI�ai\dI�a9erO^L#azO�L#a9V0i[Z�Í ��]Yt[^3t[_ \a` �VU �J�)bce`OQP9R ~ t]F1RdH o RdI�y�RpOQHJbc\
N{W9a9\pOQbcI�a�f � P9R;F1I#OQRdazOQb�L#M�PXL#e�OQP9R�\^PXL#HQL#\pOQRdHJbcerOQbc\v�1RdPXLAK]bcI�H�I#N�L#a�bca�wXa9bsOQRvF1I#OQRdazOQb�L#M5�
OQPXLYO`bce:OQP9R�Rda9RdH o tUMcRpK�RdMce`L#HJR�F9HJI�F1I�HrOQbcI�aXL#MYOQI Ñ i �#L#a9V�bcaiOQW9HJaUOQIIâ Î½i f`Ñ(LAK�R�N{W9a9\pOQbcI�a9e
I#N�OQP9R=wXHJerO�OQP9HJRdR�erO^LYOQRde�L#HJR=F9McI#OJOQRdV&bca Ã b o f � �9f Æ�� � Lz��Ï � \B� f q a&OQP9R=w o W9HJRded�>eJI�McbcV��
VXL#eJP9RdV]Ï>L#a9V=V9I#OJOQRdV]Ï�Mcbca9RdeGerO^L#a9V=N{I�HCè�w«É�Z Æ]�)Æ]f Ç�L#a9V�Æ]f ��LYO S wlÆ½Z Ç��:HJRdeJF1Rd\pOQbsK�RdMst�f
� P9Rv��LAK�R�N{W9a9\pOQbcI�a9e�eJP9bsNuOUOQI�OQP9RveJbcV9R��!P9RdHJRvOQP9Rv�1I#OJOQI�y I#N"OQP9Rv��RdMcM�eJbsOQedf � P9bce[bce
V9RpOQRdHJy�bca9RdV��:L#eGy�RdazOQbcI�a9RdV=L#�1IBK�R#�:�zt,OQP9RTHJRdM�LYOQbcI�a,�1RpO���RdRda�L#a9V5è-L#a9V S f�Ñ2R$L#MceJI
F9McI#O"OQP9R>wXHJerO�OQP9HJRdRGRda9RdH o t;McRpK�RdMce�L#e�L[N{W9a9\pOQbcI�a;I#Nñè�LYO S w�Æ½Z ÇTbca Ã b o f � �9f �z� f�EGe�bsO
bce0\dMcRAL#H0bca � x�f � �9f �z� �YOQP9R�Rda9RdH o t[K#L#McW9Rde�V9RdF1Rda9V�I�a$OQP9R�eJx+WXL#HJR�I#Nnè�L#a9V$OQP9R�x+WXL#azOQW9y
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(b) 

a+W9y$�1RdH/�Xf�Ñ2RU�!HJbsOQRiOQP9R�Rda9RdH o t�V9bsÒ:RdHJRda9\dR��1RpO���RdRda.O���I�\dI�a9eJRd\dW�OQbsK�RTerO^LYOQRde>L#e
bB# µ�c Í � µ w Æ ¯° i Ñ iª Ç � è*k S k/É�k8Æ ¾ � t � �9f �+�

bca9V9bc\ALYOQbca o OQPXLYO�OQP9R>Rda9RdH o tvMcRpK�RdMce"L#HJR!a9I#O�Rdx+WXL#McMst�eJFXL#\dRdV�f � P9R>P9b o P9RdH�OQP9R>x+WXL#azOQW9y
a+W9y$�1RdHd�9OQP9R�M�L#H o RdH�OQP9R�eJFXL#\dbca o f
� P9R-F1I#OQRdazOQb�L#M!bce;HJRdV9W9\dRdV&OQI(OQP9R.N{I�McMcIB�!bca o N{I�HJy bca7OQP9R=ert]y�y�RpOQHJbc\.\AL#eJR � b5f R#f

�!P9Rda�è"w S � W �VU �Rw ¯° i Ñ i
Æ�ª Ç è � èBl&ÉD�\dI�e i U t � �9f � �
��È
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(c) 

Ã b o W9HJRT�9f Æ]Å � P9RGa9I�HJy;L#Mcb n RdV�wXHJerO"OQP9HJRdR!��LAK�RGN{W9a9\pOQbcI�a9e"I#N)L g kI�eJ\^P9MÌÏ � RdMcMcRdH�x+WXL#azOQW9y��RdMcM5f � P9R�eJI�McbcV���OQP9R$VXL#eJP9RdV�L#a9V=OQP9R$V9I#OJOQRdV]Ï�\dW9HrK�RdeUerO^L#a9V=N{I�HGè�w É�Z Æ]��è�w¬Æ;L#a9Vè�w��vbca�FXL#a9RdMce � Lz� � � ����L#a9V � \B� �9HJRdeJF1Rd\pOQbsK�RdMst�f
bsNG��R,y;L#}#R.L�\^PXL#a o R,I#NGK#L#HJb�L#�9McRdeveJW9\^P8OQPXLYOAÅ U w½Æ Ñ U ldU�á�Æ�L#e�è�m É�f � P9bce
N{I�HJy I#N>OQP9R�F1I#OQRdazOQb�L#M o bsK�Rde�R � L#\pOQMst(OQP9R�Rdb o RdazK#L#McW9Rde�L#a9V*��LAK�R,N{W9a9\pOQbcI�a9e$N{I�H�OQP9R
bca�wXa9bsOQR;eJx+WXL#HJR���RdMcM�F1I#OQRdazOQb�L#M��!bsOQP*�XL#HJHJbcRdHJe�LYO U w òGU�á�Æ Ñ f�EGMceJI-I�a9R�\AL#a*eJP9IB�
OQPXLYO � x�f � �9f � � o bsK�RdeiR � L#\pOQMst,OQP9R�Rdb o RdazK#L#McW9RdeiL#a9V=OQP9R$��LAK�R$N{W9a9\pOQbcI�a9eGN{I�H>OQP9R�eJbcy�Ï
F9McR�PXL#HJy�I�a9bc\iI�eJ\dbcMcM�LYOQI�H�F9HJIBK]bcV9RdV,OQPXLYO!OQP9R n RdHJIYÏ�F1I�bcazO!Rda9RdH o t S � S l&ÉD� ¯° i Ñ i á�Æ�ª Ç bce
eJW9��OQHQL#\pOQRdV�N{HJI�y � x�f � �9f � ��L#a9VvOQP9RdavOQP9R>Mcbcy�bsOQe S mfe§� Ñ mge L#HJR�O^L#}#Rda;�9W�O�eJW9\^P
OQPXLYO Ñ i S w�ª Ç ��á ¯° f�9f � g kI�eJ\^P9MÌÏ � RdMcMcRdH�F1I#OQRdazOQb�L#M�W9a9V9RdH>Lvh�j/RdMcRd\pOQHJbc\iwXRdMcV

� P9RUZ]\^P9H kI�V9bca o RdH"Rdx+WXLYOQbcI�a;\dI�HJHJRdeJF1I�a9V9bca o OQI�OQP9R g kI�eJ\^P9MÌÏ � RdMcMcRdH�F1I#OQRdazOQb�L#MXPXL#e"a9I
L#aXL#Mst+OQbc\AL#M9eJI�McW�OQbcI�a9e�W9a9V9RdH�L�erO^LYOQbc\!RdMcRd\pOQHJbc\�wXRdMcV;L#F9F9McbcRdVvbcavOQP9R n Ï�V9bcHJRd\pOQbcI�a�f ~ LAK]bca o
a9I�L#aXL#Mst+OQbc\"N{I�HJy�ed�#OQP9R���LAK�R!N{W9a9\pOQbcI�a9e�L#a9V�Rdb o RdazK#L#McW9Rde�\AL#av�1R�\AL#Mc\dW9M�LYOQRdV�bca$eJRpK�RdHQL#M
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Ã b o W9HJR��9f ��Å � P9R�wXHJerO$OQP9HJRdR;Rda9RdH o t2McRpK�RdMceTI#N>L g kI�eJ\^P9MÌÏ � RdMcMcRdH[x+WXL#azOQW9yä��RdMcM5f � P9R
VXL#eJP9RdV]Ï�V9I#OJOQRdV]Ï^�#OQP9R�VXL#eJP9RdVvL#a9VTOQP9R�eJI�McbcVT\dW9HrK�Rde�erO^L#a9V$N{I�H ¾ w§Ç�� ¾ wßÉ�L#a9V ¾ w§Æ]�
HJRdeJF1Rd\pOQbsK�RdMst�f

��LAt]ed��eJW9\^P*L#e[a+W9y�RdHJbc\AL#M5�)K#L#HJb�LYOQbcI�aXL#M0I�H[F1RdHrOQW9HJ�XLYOQbcI�aXL#M5fvÑ2R;W9eJR�K#L#HJb�LYOQbcI�aXL#M�L#a9V
F1RdHrOQW9HJ�XLYOQbcI�aXL#M�y�RpOQP9I]V9e�bca�OQP9R�\AL#Mc\dW9M�LYOQbcI�a9eG+ Æ � -5f
� P9R�K#L#HJb�LYOQbcI�aXL#M���LAK�R�N{W9a9\pOQbcI�a9e�L#HJR�RAL#ertTOQIU\dI�y�F9W�OQR�L#a9V�F9HQL#\pOQbc\AL#M+OQIiN{I�McMcIB�(OQP9R

RpK�I�McW�OQbcI�a,I#N�OQP9R[F9Pzt]eJbc\AL#M�x+WXL#azOQbsOQbcRdedf � P9RTeJbcy�F9McRiN{I�HJyÔI#N0OQP9R[OQHJb�L#M���LAK�R[N{W9a9\pOQbcI�a��` µ �VU ��R � F � l Ñ µ U � �:bceGF9HJIBK�RdV=OQI o bsK�R$L#\d\dW9HQLYOQR$HJRdeJW9MsOQe>N{I�H ¾ w«É[N{I�HiL#a=bca�wXa9bsOQR���RdMcM+ ��Ç�-5�]�!P9RdHJR ` µ �VU ��bce"OQP9R n RdHJIYÏ�wXRdMcVh� 9�F x+WXL#azOQW9yÐ��RdMcM:�1I�W9a9V�erO^LYOQR�L#a9V Ñ µ bce�LTK#L#HJbÌÏ
LYOQbcI�aXL#M�FXL#HQL#y�RpOQRdHdf ~ IB��RpK�RdHd�"bsO$F9HJIBK]bcV9Rde$eJb o a9bswX\AL#azOQMst�V9bsÒ:RdHJRdazO$HJRdeJW9MsOQeTN{HJI�yäOQP9R
a+W9y�RdHJbc\AL#M]\AL#Mc\dW9M�LYOQbcI�a9e`N{I�H0OQP9R�P9b o P9RdH0Rda9RdH o t$McRpK�RdMce�bsNXOQP9RdeJR�OQHJb�L#M+��LAK�R�N{W9a9\pOQbcI�a9e�L#HJR
a9I#O!I�HrOQP9I o I�aXL#M:OQIvRAL#\^P.I#OQP9RdH&+ ��Ç�-5f�Ñ2RiwXa9V=L#aXL#Mst+OQbc\GN{I�HJy�e�I#N0I�HrOQP9I o I�aXL#Mcb n RdV;OQHJb�L#M
��LAK�R!N{W9a9\pOQbcI�a9e��zt$OQP9RGSUHQL#y�ÏrZ]\^P9y�bcV�O�I�HrOQP9I o I�aXL#Mcb n LYOQbcI�aTF9HJI]\dRdV9W9HJR0+ ��Ç/-5f � P9bce�F9HJIYÏ
\dRdV9W9HJRTHJRdx+W9bcHJRde!OQP9R[\dI�a9erOQHJW9\pOQbcI�a,I#N�L#a.I�HrOQP9I�a9I�HJy;L#M�eJRpOi$	�Q^ t ��Í t ZKZKZ & N{HJI�yÔL�wXa9bsOQR
I�H�L#a�bca�wXa9bsOQR�bca9V9RdF1Rda9V9RdazO[eJRpOj$/~Q^ t ~�Í t ZKZKZ & �!P9bc\^P�bceUa9I#O�a9Rd\dRdeJeQL#HJbcMst-I�HrOQP9I�a9I�HJy;L#M
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+ ��Ç�-5f
Ñ2R�eJW o�o RderO>OQP9RUN{I�McMcIB�!bca o ��OQP�K�Rd\pOQI�Hd�Q~ µ �~ µ �VU �Rw/eJbca�X ��Ñ U ��\dI�ekY ��Ñ U �[iaZ�Í4�Al ¾ t è0k S k ¾ t è0k ÉÆ \ eJbca i ��Ñ U � � R � Fml�l Ñ µ � Uâ k ÉÆ �on t� �9f Èz�

�!P9bc\^P-bceGa9I#O�L#a=I�HrOQP9I o I�aXL#M�eJRpOA�:�!P9RdHJR Ñ µ bce>OQP9Rp��OQP=K#L#HJb�LYOQbcI�aXL#M)FXL#HQL#y�RpOQRdHdf � P9R
K#L#HJb�LYOQbcI�aXL#M���LAK�R�N{W9a9\pOQbcI�a�N{I�H�OQP9R o HJI�W9a9V�erO^LYOQR�bce�Q^,w�~Q^ ¼ ~Q^ ¿ ~Q^�À ÎXÍ�îÖi Z � �9f����
� P9R o HJI�W9a9V=erO^LYOQR[Rda9RdH o t.bce!N{I�W9a9V.�zt,y�bca9bcy�b n LYOQbcI�a�I#NH#T^ ��Ñ ^p���!bsOQP.HJRdeJF1Rd\pOiOQI Ñ ^Af
� P9R�\dI�HJHJRdeJF1I�a9V9bca o Rdx+WXLYOQbcI�a�bce o bsK�Rda.L#e#T^ ��Ñ ^ �Hw ¼ ~Q^ ¿ § Á ¿ ~Q^�À ¼ ~Q^ ¿ ~Q^�À ÎXÍ Z � �9f �z�
Ñ2R�erO^L#HrO!�!bsOQP q w�~�Íñl ¼ ~�Í ¿ �Q^�ÀÒ�Q^KZ � �9f � �

OQI�wXa9V�OQP9R�wXHJerO[R � \dbsOQRdV���LAK�RvN{W9a9\pOQbcI�a�L#a9V�bsOQeURda9RdH o t�f ~ RdHJR ¼ ~�Í ¿ �Q^�ÀUbceiOQP9R�bca9a9RdH
F9HJI]V9W9\pO>�1RpO���RdRda,OQP9R�HJRdM�LYOQRdV�N{W9a9\pOQbcI�a9edf"�,bca9bcy�b n LYOQbcI�a;I#N#iÍ ��Ñ ÍJ�Hw ¼ q ¿ § Á ¿ q À ¼ q ¿ q À ÎXÍ � �9fsÉBÇz�
�!bsOQP&HJRdeJF1Rd\pO�OQI Ñ Í;F9HJIBK]bcV9Rde�W9e��!bsOQP&OQP9R.wXHJerO�R � \dbsOQRdV¤erO^LYOQR-Rda9RdH o t
McRpK�RdM5f � P9R
\dI�HJHJRdeJF1I�a9V9bca o ��LAK�R[N{W9a9\pOQbcI�a�\AL#a,�1RUN{I�W9a9V,L#e��Í$w q ¼ q ¿ q À ÎXÍ�îÖi Z � �9fsÉ�ÉD�

� �



q a � L#�9McRI�9fsÉ��+��RGeJP9IB�/OQP9RGHJRdeJW9MsO�I#N)OQP9R!K#L#HJb�LYOQbcI�aXL#M9\AL#Mc\dW9M�LYOQbcI�avN{I�H�OQP9R>wXHJerO�O���I
Rda9RdH o t$McRpK�RdMce�L#a9VTOQP9R�OQHQL#a9eJbsOQbcI�a$Rda9RdH o t[N{HJI�y o HJI�W9a9V$erO^LYOQR�OQIGOQP9R�wXHJerO�R � \dbsOQRdVverO^LYOQR
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q a-OQP9bceU\^PXL#F�OQRdHU��RverOQW9V�t�I�a-OQP9R�eJRd\dI�a9V]Ï�I�HJV9RdH�a9I�a9Mcbca9RAL#HiI�F�OQbc\AL#M0F9HJI�F1RdHrOQbcRdeUbca
L g kI�eJ\^P9MÌÏ � RdMcMcRdH�x+WXL#azOQW9y ��RdMcM0+ È � -5f � P9RdeJR-bca9\dMcW9V9R,eJRd\dI�a9V]Ï�PXL#HJy�I�a9bc\ o Rda9RdHQLYOQbcI�a
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McRpK�RdMce�I#NGOQP9R,x+WXL#azOQW9y ��RdMcM!bcev\dI�a9eJbcV9RdHJRdV
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� f Æ Z]Rd\dI�a9V]Ï ~ L#HJy�I�a9bc\[SURda9RdHQLYOQbcI�a
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��RdMcM5�GÈd�iL#a9V¤I�a9Mst8OQP9R o HJI�W9a9V/erO^LYOQR�bce�I]\d\dW9F9bcRdV¤�zt&OQP9R�RdMcRd\pOQHJI�a9ed�UL#a9V/OQP9R�I#Ò�Ï
V9b�L o I�aXL#M�L#a9V;V9b�L o I�aXL#MXRdMcRdy�RdazOQe�I#N s µ.¶ L#HJR>Rdx+WXL#M�OQI s ^�L#a9V s Í �]HJRdeJF1Rd\pOQbsK�RdMst�f ~ RdHJR{ à[HJRdF9HJRdeJRdazOQevOQP9R�RdMcRd\pOQHJI�a3\dI�a9\dRdazOQHQLYOQbcI�a*bca2OQP9R o HJI�W9a9V3erO^LYOQR#f q N!OQP9R�wXHJerO$OQP9HJRdR
McRpK�RdMce>L#HJRUW9eJRdV��X��R[I���O^L#bca�OQP9RUN{I�McMcIB�!bca o R � F9HJRdeJeJbcI�a

| | i }i z w { àh4�ÍV^Ò4�iJÍc4�^Ei+ #iÍV^Rl ¯° ��k �c¯° s ^`-½+ #TiE^Rl7Æ ¯° �5k �c¯° s ^Ò- Z � � f Æ��
� P9bce!Rdx+WXLYOQbcI�a o bsK�Rde!M�L#H o RdH>Z ~ SßF1RAL#}+e!�!P9Rda,OQP9R�V9I�W9�9McRUHJRdeJI�aXL#a9\dRTbce�y�RpOA��OQPXLYO>bce
�!P9Rda�#TiJÍ}y6#iÍV^Ry ¯° ��+ É3�/-5f � P9RiHQLYOQbcI[I#N�OQP9RiHJRdeJI�aXL#a9\dRGK#L#McW9Rde"I#N`�1I#OQP;R � F9HJRdeJeJbcI�a9e
t]bcRdMcV9e ������ | | i }i z � õ ö � #��| i }i z � õ ö � # ������ y É

Æ
����� 4�ÍV^Ò4�iJÍc4�^Ei4 i ÍV^ � 4�Í�Íñl{4�^E^ � ����� #iÍV^¯° s ^ Z � � f �z�

Z]bca9\dRI#iÍV^�bce�y$W9\^P�M�L#H o RdH�OQPXL#a ¯° s ^B� | | i }i z � õ ö � #-~ ��| i }i z � õ ö � # �]L#FXL#HrO�N{HJI�ylOQP9R o RdI�y�RpOQHJbc\AL#M
N�L#\pOQI�H ¿ 4�ÍV^�4�iJÍh4�^Eipá�4 i ÍV^ � 4�Í�Íñl{4�^E^ � ¿ f0|�W�OA�Dbca[L�x+WXL#azOQW9y§��RdMcM�V9RdeJ\dHJbc�1RdV[�ztiOQP9R g kI�eJ\^P9MÌÏ
� RdMcMcRdH�F1I#OQRdazOQb�L#M�Rdx+WXL#M)eJFXL#\dbca o I#N0Rda9RdH o t�McRpK�RdMce!bce�a9I#O!F1I�eJeJbc�9McR � eJRdR � x�f � �9f �+�J� f
Ñ2R$V9bceJF9M�LAt-Z ~ S©eJF1Rd\pOQHJW9y I#N"L�x+WXL#azOQW9yÙ��RdMcM0V9RdeJ\dHJbc�1RdV��zt.OQP9R g kI�eJ\^P9MÌÏ � RdMcMcRdH

F1I#OQRdazOQb�L#M�L#e�L.N{W9a9\pOQbcI�a3I#N!OQP9R�F9P9I#OQI�a3Rda9RdH o t(bca Ã b o f � � f Æ���N{I�H�èúw½É�Z Æ t É�Z � L#a9V
Æ]f ��LYO S wlÆ]�:eJP9IB�!a-�zt.VXL#eJP9RdV]Ï^��eJI�McbcV=L#a9V=VXL#eJP9RdV]Ï�V9I#OJOQRdV]Ï�Mcbca9Rded�:HJRdeJF1Rd\pOQbsK�RdMst�fGÑ2R
O^L#}#R s ÍHw � É`F9e^� ÎXÍ � s ^,w � Ç[ZsÉK��F9e^� ÎXÍ L#a9V { àHw�� j ÉBÇ Í Ë \dy Î½f f � P9RdHJR�bce�a9IvL#F9F9McbcRdV
RdMcRd\pOQHJbc\[wXRdMcV�f � x�f � � fsÉD�!HJRpK�RAL#MceiO���I�V9bcerOQbca9\pOiF1RAL#}+eUbca=OQP9R$eJF1Rd\pOQHJW9y,��I]\d\dW9HJHJbca o LYO¯° ��yì#iÍV^pá�Æ,L#a9V ¯° ��yì#iÍV^B�0HJRdeJF1Rd\pOQbsK�RdMst�f.EGe�è(bca9\dHJRAL#eJRde[OQP9R�F1RAL#}+eTV9Rd\dHJRAL#eJR�LYO
wXHJerOA���1Rd\dI�y�R n RdHJI�LYOCè�wæÆ½Z Ç��XN{I�H��!P9bc\^P,OQP9R[F1I#OQRdazOQb�L#M)bce!ert]y�y�RpOQHJbc\#��L#a9V.bca9\dHJRAL#eJR
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Ã b o W9HJR � f Æ]Å�Z]Rd\dI�a9V]Ï�PXL#HJy�I�a9bc\ o Rda9RdHQLYOQbcI�a=L#eGLvN{W9a9\pOQbcI�a.I#N0OQP9RTF9P9I#OQI�a.Rda9RdH o t,bca.L
g kI�eJ\^P9MÌÏ � RdMcMcRdHix+WXL#azOQW9yÙ��RdMcM5f � P9R�eJI�McbcV��1OQP9R�VXL#eJP9RdV2L#a9V=OQP9R�V9I#OJOQRdV]Ï�\dW9HrK�Rde[erO^L#a9V
N{I�H@è�wÐÉ�Z Æ]�Éè�w É�Z � L#a9V²è�w ���:HJRdeJF1Rd\pOQbsK�RdMst�f q a9eJRpO�V9bceJF9M�LAt]eGOQP9R�F1RAL#}.L#F9F1RAL#HJbca o
LYO ¯° ��yÙ#iÍV^pá�Æ�L#e[L�N{W9a9\pOQbcI�a�I#N<è�N{I�H S wÔÉ�Z Æ t É�Z � L#a9V(Æ]f ���`V9Rda9I#OQRdV2�zt-VXL#eJP9RdV]Ï^�
eJI�McbcV�L#a9V,VXL#eJP9RdV]Ï�V9I#OJOQRdV]Ï�Mcbca9Rded�9HJRdeJF1Rd\pOQbsK�RdMst�f

L o L#bca�f � P9R�y;L � bcy$W9yÔK#L#McW9RTI#N�Z ~ S LYOJO^L#bca9RdV=bceUL#F9F9HJI � bcy;LYOQRdMst ��a9y;á � �!P9bc\^P�bce
I�a9R�I�HJV9RdH�I#N"y;L o a9bsOQW9V9R$M�L#H o RdHGOQPXL#a-OQPXLYO�bca��9W9Mc}-S�L#EGedf � P9RvF1RAL#}.F1I�eJbsOQbcI�a9eUL#HJR
L#Ms��LAt]e!�9McW9R Ï�eJP9bsNuOQRdV�bca,L#\d\dI�HJVXL#a9\dRU�!bsOQP � x � �9f �+� f
� P9R�F1RAL#}=LYO ¯° ��y #iÍV^�bceGK�RdHrt=��RAL#}.\dI�y�FXL#HJRdV=�!bsOQP=OQP9R�I#OQP9RdHiI�a9R#f � P9bceU\AL#a

�1R�\^P9Rd\^}#RdV=RAL#eJbcMst�W9eJbca o � x�f � � fsÉD� �9eJW9\^P,OQPXLYO��| i }i z �E¯° �Ly6#iÍV^pá�Æ���� ÉlM#iÍV^pá�ÆTk �c¯° s ^ t � � f �+�
L#a9V ��| i }i z �E¯° �Ly6#iÍV^p�C� É#iÍV^�k �c¯° s ^ t � � f � �
�!P9RdHJR$��R$HJRpO^L#bca9RdV=I�a9Mst�OQP9R$HJRdeJI�aXL#a9\dR$OQRdHJy�eGbca � x�f � � fsÉD� f � P9R�L#�9eJI�McW�OQRTK#L#McW9RTI#N
OQP9R�HQLYOQbcI>I#N � x�f � � f �+��OQI � x�f � � f � � o bsK�Rde0W9e�Æ]f � P9bce0bce�x+W9bsOQR�L>M�L#H o R�K#L#McW9R#f � P9RdHJRpN{I�HJR#�

� Ç



��R;y;LAt�eQLYN{RdMst�b o a9I�HJR�OQP9R�F1RAL#}�L#F9F1RAL#HJbca o LYO ¯° ��y #iÍV^Bf � P9R;bca9eJRpOTI#N Ã b o f � � f Æ��
eJP9IB�!e>OQP9RTF1RAL#}�LYO ¯° �,y #iÍV^pá�Æ�L#e!N{W9a9\pOQbcI�a,I#NRè,N{I�H S wlÉ�Z Æ t É�Z � L#a9V-Æ]f ����V9Rda9I#OQRdV
�zt�VXL#eJP9RdV]Ï^�XeJI�McbcV�L#a9V�VXL#eJP9RdV]Ï�V9I#OJOQRdV]Ï�Mcbca9Rded�9HJRdeJF1Rd\pOQbsK�RdMst�f�EGe!R � F1Rd\pOQRdV��XOQP9R�F1RAL#}�bce
n RdHJI�L#McI�a o OQP9R�Mcbca9R,è�w S �!P9bc\^P�y;L#}#Rde0OQP9R g kI�eJ\^P9MÌÏ � RdMcMcRdH0F1I#OQRdazOQb�L#M]ert]y�y�RpOQHJbc\#f0|�W�O
L#e"OQP9Rpt��1Rd\dI�y�R>V9bsÒ:RdHJRdazOA�]OQP9RGF1RAL#}�K#L#McW9R o HJIB�!e�L#a9V;bsO�HJRAL#\^P9Rde�bsOQe"y;L � bcy$W9ylK#L#McW9R
�!P9Rda2I�a9R�I#N�OQP9R�FXL#HQL#y�RpOQRdHJe�bceUOQP9R o HJRALYOQRderO[�!P9bcMcR$OQP9R�I#OQP9RdH�I�a9R�bceUOQP9R�eJy;L#McMcRderOAf
� P9bce�\AL#a��1RUR � F9M�L#bca9RdV��zt;OQP9RUy;L � bcy�b n LYOQbcI�avI#N)OQP9RUV9bsÒ:RdHJRda9\dR ¿ 4�Í�Í�l54�^E^ ¿ eJbca9\dRiOQP9R
��RdMcM1�1Rd\dI�y�Rde"K�RdHrt��!bcV9R!�!P9bcMcR>bsO"HJRdy;L#bca9e�L#ert]y�y�RpOQHJbc\>bcavOQPXLYO�\AL#eJR#f � P9RGy;L � bcy$W9y
K#L#McW9RUI#N�Z ~ SlLYOJO^L#bca9RdV��zt�\^PXL#a o bca o OQP9R�FXL#HQL#y�RpOQRdHJe�V9I]Rde!a9I#O!R � \dRdRdV,OQP9R�F9HJRpK]bcI�W9e
K#L#McW9R#��L#F9F9HJI � bcy;LYOQRdMst���a9y;á � f � P9RiHJRdeJW9MsO�bce�y$W9\^P�eJy;L#McMcRdH�OQPXL#a�OQP9I�eJRiI���O^L#bca9RdV�bca
OQP9R;R � F1RdHJbcy�RdazOQe[I�H[bca�OQP9R�RAL#HJMcbcRdHUOQP9RdI�HJRpOQbc\AL#M�erOQW9V9bcRdedf � P9bce[\AL#a(�1R�R � F9M�L#bca9RdV2�zt
OQP9R>L#�9eJRda9\dR!I#N1OQP9R!V9I�W9�9McR�HJRdeJI�aXL#a9\dR>L#a9V�OQP9R!eJy;L#McMca9RdeJe�I#N ¿ 4�Í�Í½l"4�^E^ ¿ � bsO�bce��1RpO���RdRda
Ç0l§ÉBÇ  EU�i\dI�y�FXL#HJRdV�OQI�OQP9I�eJR�I���O^L#bca9RdV�bca�I#OQP9RdH�x+WXL#azOQW9yå��RdMcMcedf q O[bceUN{I�W9HUOQbcy�Rde
M�L#H o RdH�bca,L�erOQRdF.x+WXL#azOQW9yÕ��RdMcM�OQPXL#a�OQP9R�I�a9R�I���O^L#bca9RdV�P9RdHJR"+ È�É.-5f
� x�f � � fsÉD�Ubce[V9bceJF9M�LAt�RdV3L#e[N{W9a9\pOQbcI�a2I#N�OQP9R�F9P9I#OQI�a(Rda9RdH o t�bca Ã b o f � � f �z�iN{I�H�OQP9R

RdMcRd\pOQHJbc\�wXRdMcV9e)I#N�Z w§Æ � t � Ç!L#a9VvÉBÇ�Ç�} � áY\dy��DV9Rda9I#OQRdV[�zt�VXL#eJP9RdV]Ï^�DeJI�McbcV�L#a9V�VXL#eJP9RdV]Ï
V9I#OJOQRdV]Ï�Mcbca9Rded�:HJRdeJF1Rd\pOQbsK�RdMst�fiÑ2RTO^L#}#R�è�w S wlÆ]f q a9bsOQb�L#McMst��1Z ~ S«bce n RdHJI�V9W9RTOQI�OQP9R
ert]y�y�RpOQHrt�I#N�OQP9R�F1I#OQRdazOQb�L#M � a9I#OTeJP9IB�!a�� ���9W�OTbsO[bca9\dHJRAL#eJRdeTx+W9bc\^}+Mst��1Rd\AL#W9eJR;I#N�OQP9R
o HQL#V9WXL#M>bca9\dHJRAL#eJR=bca ¿ 4�Í�ÍIl�4�^E^ ¿ �!P9Rda&OQP9R.wXRdMcV
bce�OQW9HJa9RdV&I�a�f§Ñ2R=eQLAt7OQPXLYO�OQP9R
Rda9PXL#a9\dRdy�RdazOvI#NiZ ~ S���L#e$M�L#H o R�L#eTOQP9HJRdR�OQbcy�Rded��bceTF1I�eJeJbc�9McR;�!bsOQP2OQP9R�h�j¬RdMcRd\pOQHJbc\
wXRdMcV�f � PXLYO�bce"x+W9bsOQR>eJbcy�bcM�L#H�OQI[OQP9R>HJRdeJW9MsO�I���O^L#bca9RdV;bca;L[eJx+WXL#HJRGx+WXL#azOQW9y©��RdMcM�W9a9V9RdH
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Ã b o W9HJR � f ��Å�Z]Rd\dI�a9V]Ï�PXL#HJy�I�a9bc\ o Rda9RdHQLYOQbcI�a=L#eGLvN{W9a9\pOQbcI�a.I#N0OQP9RTF9P9I#OQI�a.Rda9RdH o t,bca.L
g kI�eJ\^P9MÌÏ � RdMcMcRdH�x+WXL#azOQW9y©��RdMcM�W9a9V9RdH�OQP9R!RdMcRd\pOQHJbc\�wXRdMcV�I#NoZ w�Æ � t � Ç[L#a9V,ÉBÇ�Ç�} � áY\dy��
V9Rda9I#OQRdV8�zt3VXL#eJP9RdV]Ï^��eJI�McbcV7L#a9V*VXL#eJP9RdV]Ï�V9I#OJOQRdV]Ï�Mcbca9Rded��HJRdeJF1Rd\pOQbsK�RdMst�f q a*OQP9R�w o W9HJR#�è�w S w§Æ]f
OQP9R�RdMcRd\pOQHJbc\�wXRdMcV(+ �+Æ/-5f � P9R�F1RAL#}�F1I�eJbsOQbcI�a�bce��9McW9R Ï�eJP9bsNuOQRdV[�!bsOQP[OQP9R"bca9\dHJRAL#eJbca o RdMcRd\pOQHJbc\
wXRdMcV�f

q a Ã b o f � � f �+� ����R;F9McI#O[OQP9R�F1RAL#}�I]\d\dW9HJHJbca o LYO ¯° ��yì#iÍV^pá�Æ�bca � x�f � � fsÉD��L#eTL
N{W9a9\pOQbcI�a3I#N!OQP9R�RdMcRd\pOQHJbc\;wXRdMcV���N{I�HTOQP9R�K#L#McW9Rde$I#NCèúwØÆ t Æ½Z � t Æ½Z È-L#a9V7Æ½Z � ��V9Rda9I#OQRdV
�zt3eJI�McbcV���VXL#eJP9RdV]Ï^��VXL#eJP9RdV]Ï�V9I#OJOQRdV]Ï$L#a9V*V9I#OJOQRdV]Ï�Mcbca9Rded�"HJRdeJF1Rd\pOQbsK�RdMst�f q a*OQP9R�w o W9HJR#�S w©Æ]f�Z]bca9\dRTOQP9R�F1I#OQRdazOQb�L#M0bceiert]y�y�RpOQHJbc\T�!P9Rdaðè�w S �:OQP9R�F1RAL#}.bce n RdHJI,LYO&è5w©Æ
L#a9V�Z w¤Ç�} � áY\dy¬�9W�O"bsO�erO^L#HrOQe�OQI�bca9\dHJRAL#eJR>L#e Ã bca9\dHJRAL#eJRdedf ~ IB��RpK�RdHd�]N{I�H�OQP9R�K#L#McW9Rde
I#N$è !w�Æ]�9OQP9R[F1RAL#};K#L#McW9R��1Rd\dI�y�Rde n RdHJI;LYO>eJF1Rd\dbswX\[RdMcRd\pOQHJbc\iwXRdMcV,erOQHJRda o OQP9ed��eJW9\^P-L#e
LYOiZ � w � � }zK9áY\dyØN{I�H&è²w«Æ½Z ��f q a�I#OQP9RdHi��I�HJV9ed��x+W9Rda9\^P9bca o I#N�Z ~ S bceUF1I�eJeJbc�9McR�LYO
w � RdV�è t S �zt�L#F9F9Mst]bca o OQP9R�RdMcRd\pOQHJbc\iwXRdMcV�f q a,L�eJbcy�bcM�L#H�N�L#eJP9bcI�a��9bsO�bce�eJP9IB�!a,OQPXLYO�OQP9R
x+W9Rda9\^P9bca o I#NGZ ~ SÐ�!bsOQP2OQP9R�L#F9F9McbcRdV�RdMcRd\pOQHJbc\�wXRdMcV(bce[F1I�eJeJbc�9McR;bca(L.\dI�y�F1I�eJbsOQbcI�aXL#M
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Ã b o W9HJR � f �9Å � P9R�F1RAL#}��`L#F9F1RAL#HJbca o LYO ¯° �Py #iÍV^pá�Æ;bca.OQP9R�R � F9HJRdeJeJbcI�a�I#N�Z ~ S���L#eUL
N{W9a9\pOQbcI�a.I#N�OQP9RTRdMcRd\pOQHJbc\UwXRdMcV.N{I�H!OQP9R�K#L#McW9RdeGI#NRè�w±Æ t Æ½Z � t Æ½Z È;L#a9V-Æ½Z � �1V9Rda9I#OQRdV=�zt
eJI�McbcV���VXL#eJP9RdV]Ï^�XVXL#eJP9RdV]Ï�V9I#OJOQRdV]Ï�L#a9V�V9I#OJOQRdV]Ï�Mcbca9Rded�9HJRdeJF1Rd\pOQbsK�RdMst�f S w�Æ$bca�OQP9RUw o W9HJR#f
L#ert]y�y�RpOQHJbc\i\dI�W9F9McRdV,x+WXL#azOQW9yÕ��RdMcM)�zt ~ WXL#a o 8:9,;	=?>M+ ÈzÆ/-5f
EGeiL�HJRdeJW9MsOA����RTy;LAt�eQLAt,OQPXLYOiL�M�L#H o RTZ ~ S¬F1RAL#}�bce>F1I�eJeJbc�9McR�bca=L g kI�eJ\^P9MÌÏ � RdMcMcRdH

x+WXL#azOQW9yl��RdMcM]�!P9Rda�bsOQe0FXL#HQL#y�RpOQRdHJe�L#HJR�}#RdF�O�L#e�eJy;L#McM�L#e�F1I�eJeJbc�9McR#f0E
M�L#H o R�Rda9PXL#a9\dR Ï
y�RdazO�bcavOQP9RGF1RAL#}�K#L#McW9R>I#N0Z ~ S�\AL#a��1RGF1I�eJeJbc�9McR!�zt�OQP9RGRdMcRd\pOQHJbc\!wXRdMcV;F9HJIBK]bcV9RdV;OQPXLYO
OQP9RUFXL#HQL#y�RpOQRdHJe�L#HJRU}#RdF�O>eJy;L#McMcRdHdf�Ñ/P9RdHJRAL#e�OQP9R[Z ~ S±I���O^L#bca9RdV�P9RdHJRUbce�\dI�y�FXL#HQL#�9Mst
M�L#H o RdH[OQPXL#a(OQPXLYO�bca*L.�9W9Mc}(S�L#EGed��bsO$bce$y$W9\^P3eJy;L#McMcRdH�OQPXL#a3OQPXLYO�I���O^L#bca9RdV(RdbsOQP9RdH
R � F1RdHJbcy�RdazO^L#McMstvI�H"OQP9RdI�HJRpOQbc\AL#McMstvbca;OQP9RGeJbcy�bcM�L#H�x+WXL#azOQW9y«��RdMcMcedf�EGe�V9bceJ\dW9eJeJRdV�bca;OQP9R
OQR � OA�]OQP9R>y;L#bca�HJRAL#eJI�a9e�L#HJR>OQP9RGL#�9eJRda9\dRiI#N�OQP9RGV9I�W9�9McR>HJRdeJI�aXL#a9\dRUL#a9V�OQP9RGeJy;L#McMca9RdeJe
I#N�OQP9R�x+WXL#azOQbsO�t�� ¿ 4�Í�ÍAl�4�^E^ ¿ f0EGavbcazOQRdHJRderOQbca o F1I�bcazO�bce0OQPXLYO�OQP9R�RdMcRd\pOQHJbc\�wXRdMcV�\AL#avy;L#}#R
Z ~ S&F1RAL#}[V9bceQL#F9F1RAL#Hdf � P9bce�V9WXL#M��1RdPXLAK]bcI�H0I#NXOQP9R�F1I#OQRdazOQb�L#M]bce0V9W9R�OQIibsOQe0\dI�azOQHJI�McM�L#�9McR
L#ert]y�y�RpOQHrt�OQP9HJI�W o P�bsOQe�FXL#HQL#y�RpOQRdHJedf

� �



� f � m F�OQbc\AL#M Á Rd\pOQbswX\ALYOQbcI�a

� P9R$\dI]RpÓ�\dbcRdazOiI#N�OQP9RT\dI�a9erO^L#azOiOQRdHJy � OQPXLYOGbce Íi � | i }V# i bca � x�f � ��f �z�J���!P9bc\^P.\dI�a]Ï
OQHJbc�9W�OQRde n RdHJI.N{HJRdx+W9Rda9\pt(bca�OQP9R�Z ~ SÔR � F9HJRdeJeJbcI�a3bce[OQP9R;I�F�OQbc\AL#M�HJRd\pOQbswX\ALYOQbcI�a �5m Á �
\dI]RpÓ�\dbcRdazOAf q O�bceiOQP9R�\dHJRALYOQbcI�a�I#N�L�erO^LYOQbc\$RdMcRd\pOQHJbc\$wXRdMcV�bca=OQP9R�y;LYOQRdHJb�L#M�V9W9R�OQI�OQP9R
bca9\dbcV9RdazOTI�F�OQbc\AL#M�wXRdMcV�f m F�OQbc\AL#M�HJRd\pOQbswX\ALYOQbcI�a2bce[I��9eJRdHrK#L#�9McR�I�a9Mst�bca�a9I�a9\dRdazOQHJI�ert]y�Ï
y�RpOQHJbc\�ert]erOQRdy�edf � P9R,wXHJerO;I��9eJRdHrK#LYOQbcI�a7I#NGOQP9R,I�F�OQbc\AL#M�HJRd\pOQbswX\ALYOQbcI�a*��L#e�V9I�a9R,�zt
Á I�eJRda9\^P9RdHB8:9,;	= fM+ È�É.-`bca,LverOQRdF9F1RdV-S�L#EGe^ÊYEGMuS�L#EGe�x+WXL#azOQW9yÕ��RdMcM5f � P9Rpt,y�RAL#eJW9HJRdV
L#a3I�F�OQbc\AL#M�HJRd\pOQbswX\ALYOQbcI�a3I#N � Z Æ ��j ÉBÇ Î Ë y;á � �!P9bc\^P*bceTOQP9HJRdR�I�HJV9RdHJe�I#N>y;L o a9bsOQW9V9R
P9b o P9RdH�OQPXL#a�OQPXLYO�I#N��9W9Mc}�S�L#EGe�LYOUÉBÇ[Z È$4�y«HJRdeJW9MsOQRdV�N{HJI�y«OQP9RUy;L � bcy�b n LYOQbcI�avI#N`OQP9R
F9HJI]V9W9\pO ¿ 4�ÍV^ ¿ i � 4�Í�Í�lú4�^E^ �Ubca�OQP9R;R � F9HJRdeJeJbcI�a(I#N�I�F�OQbc\AL#M�HJRd\pOQbswX\ALYOQbcI�a2V9RdHJbsK�RdV2N{I�H[L
O���IYÏ�McRpK�RdM�ert]erOQRdy,f!Â`LYOQRdHd� Á I�eJRda9\^P9RdHB8:9T;	= f@+ È���-�I��9eJRdHrK�RdV�LvM�L#H o RdH�K#L#McW9R[I#N0OQP9R m Á
\dI]RpÓ�\dbcRdazOA��L#e"M�L#H o R!L#e!É�Z ÈzÆ j ÉBÇ Î½f y;á � LYO��Rl�ÉDÆ�4�ylHQL#a o R#�+I��9eJRdHrK�RdV�bca;L#ert]y�y�RpOrÏ
HJbc\;S�L#EGe^ÊYEGMuS�L#EGei��RdMcMce�\dI�W9F9McRdV2�zt�L���RAL#}�bcazOQRdHJy�RdV9b�LYOQR�F1I#OQRdazOQb�L#M��XL#HJHJbcRdHdf � P9R
y;L#bca2HJRAL#eJI�a(��L#eTOQP9R�McI�a o McbsN{RpOQbcy�RvI#N�OQP9R�RdMcRd\pOQHJI�a9e$bca(L=y�RpO^L#erO^L#�9McR�McRpK�RdM�eJMcIB�!Mst
bcazOQRdHQL#\pOQbca o �!bsOQP�OQP9R o HJI�W9a9V(erO^LYOQR#f � azOQRdHJHQL#bca9RdH�8:9@;	=?>{+ È	�	-�y�RAL#eJW9HJRdV3L#a(I�F�OQbc\AL#M
HJRd\pOQbswX\ALYOQbcI�a�\dI]RpÓ�\dbcRdazO�I#N�OQP9RGI�HJV9RdH�I#N�ÉBÇ Î½f y�á � LYOGÉ�É`y�R � �]OQPXLYO�bce"bca�N�L#H�Ï�bca�N{HQL#HJRdV
HJR o bcI�a���bca8V9I�F1RdV/L#ert]y�y�RpOQHJbc\=S�L#EGe^ÊYEGMuS�L#EGevx+WXL#azOQW9y ��RdMcMce�\dI�W9F9McRdV
�zt
L�OQP9bca
F1I#OQRdazOQb�L#M��XL#HJHJbcRdHdf

� P9RvI�F�OQbcy�b n LYOQbcI�a,I#N�OQP9R m Á \dI]RpÓ�\dbcRdazO�bca�L#ert]y�y�RpOQHJbc\Tx+WXL#azOQW9yØ��RdMcMcei�zt=OQP9R
y�RpOQP9I]V9e$I#N!�XL#a9V]Ï o L#F3Rda o bca9RdRdHJbca o L#a9V3I�F�OQbcy�b n bca o OQP9R�F9HJI]V9W9\pO ¿ 4�ÍV^ ¿ i � 4�Í�Í,l�4�^E^ �

� �



PXLAK�RGLYOJOQHQL#\pOQRdV o HJRALYO"bcazOQRdHJRderOC+ É3�]�+È � �+È�È��zÈ
�/-5f � P9R!F1I�eJeJbc�9bcMcbsO�t[I#N1OQP9R m Á \dI]RpÓ�\dbcRdazO
bca,L��9b�L#eJRdV,FXL#HQL#�1I�Mcbc\Gx+WXL#azOQW9yÕ��RdMcM���L#e>L#MceJIveJP9IB�!a{+ È��/-5f
hiRdHJbsK#LYOQbcI�aUI#N�OQP9R"R � F9HJRdeJeJbcI�a[N{I�H m Á \dI]RpÓ�\dbcRdazO0bca[L�O���IYÏ�McRpK�RdM+ert]erOQRdy±bce`erOQHQL#b o PzOrÏ

N{I�Hr��L#HJV�f q O>bce>L#\^P9bcRpK�RdV.�zt�eJRpOJOQbca o ��àHwÚl��/L#a9V*� � w)�
bca � x � ��f Æ]ÉD� f�E>NuOQRdH!eJI�y�R
y;LYOQP9Rdy;LYOQbc\AL#M1y;L#a9bcF9W9M�LYOQbcI�a9ed�]bsO!y;LAt��1RU�!HJbsOJOQRda,L#ed�

��| i }^ w��I{ à ¿ 4�ÍV^ ¿ i � 4�Í�Í�l{4�^E^ �¯° i � iÍV^ ë�É�k�� ��>� íHk � � i k s i^ ��ë � ��>� l&É:í+ � �7l8��ÍV^ � i k s i^ -½+ � ��k2��ÍV^p� i k s i^ - Z � � f Èz�
q a$V9RdHJbsK]bca o OQP9R�Rdx+WXLYOQbcI�a�L#�1IBK�R#����R�L#eJeJW9y�R�OQPXLYO0OQP9R�I�F�OQbc\AL#MzwXRdMcV$bce0F1I�M�L#HJb n RdV[bcaTOQP9R
o HJIB��OQP�V9bcHJRd\pOQbcI�a-I#N"OQP9Rvx+WXL#azOQW9yØ��RdMcM5� Èd��L#a9V�I�a9Mst.OQP9R o HJI�W9a9V�erO^LYOQRvbceUI]\d\dW9F9bcRdV
�zt�OQP9RTRdMcRd\pOQHJI�a9e!�!P9I�eJR$\dI�a9\dRdazOQHQLYOQbcI�a.bce>V9Rda9I#OQRdV=�zt { à �:L#a9V,OQP9RTI#Ò�Ï�V9b�L o I�aXL#M)L#a9V
V9b�L o I�aXL#M:RdMcRdy�RdazOQe!I#N s µ.¶ L#HJRUO^L#}#Rda,Rdx+WXL#M)OQI s ^GL#a9V s Íp�9HJRdeJF1Rd\pOQbsK�RdMst�f
� P9Riy;L � bcy$W9y¬K#L#McW9R>I#N)OQP9R m Á \dI]RpÓ�\dbcRdazO�bce�I���O^L#bca9RdV�LYO�OQP9RiHJRdeJI�aXL#a9\dRi\dI�a9V9bÌÏ

OQbcI�a�� ¯° �Ly6#iÍV^B� ��| i }^ w§Æ�{ à ¿ 4�ÍV^ ¿ i � 4�Í�Íñl{4�^E^ �¯° i � Í � ^ � � f����
L#eJeJW9y�bca o OQPXLYO s ^ t�s Í'����ÍV^Bf ~ Rda9\dR$OQP9R�y;L � bcy�b n LYOQbcI�a�I#N�OQP9R m Á \dI]RpÓ�\dbcRdazOi�!bcMcM
HJRdx+W9bcHJR�L�OQHQL#V9RdI#Ò��1RpO���RdRda�4�ÍV^�L#a9V*4�Í�Í3l@4�^E^�L#a9V[OQP9R"Rda9PXL#a9\dRdy�RdazO�I#N9OQP9R"McbsN{RpOQbcy�R�I#N
RdMcRd\pOQHJI�a9ed�+b5f R#f � Í �+bca$OQP9R�R � \dbsOQRdV�erO^LYOQR
+ É3��-5f�|�Rd\AL#W9eJR>L#azt�bca9\dHJRAL#eJR�bca�OQP9R!L#ert]y�y�RpOQHrt
I#N�OQP9R�x+WXL#azOQW9yÕ��RdMcM��!bcMcM:bca9\dHJRAL#eJRUOQP9R�V9bsÒ:RdHJRda9\dR@4�Í�Í�l{4�^E^!�9W�O>V9Rd\dHJRAL#eJR*4�ÍV^Af
� x�f � � f Èz�.bce�V9bceJF9M�LAt�RdVlL#e-N{W9a9\pOQbcI�a±I#N;OQP9R*F9P9I#OQI�aßRda9RdH o t±bca Ã b o f � � f � �.N{I�Hè5wÐÉ�Z Æ t É�Z � L#a9V2Æ]f ��LYO S w«Æ]��eJP9IB�!a��zt=VXL#eJP9RdV]Ï^�)eJI�McbcV�L#a9V-VXL#eJP9RdV]Ï�V9I#OJOQRdV]Ï�Mcbca9Rded�

HJRdeJF1Rd\pOQbsK�RdMst�f q a9eJRpO[eJP9IB�!eUOQP9RvF1RAL#},K#L#McW9R�L#e�L�N{W9a9\pOQbcI�a-I#N,è-N{I�HieJRpK�RdHQL#M�K#L#McW9RdeUI#N
���
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Ã b o W9HJR � f � Å m F�OQbc\AL#M`HJRd\pOQbswX\ALYOQbcI�a=L#eiL�N{W9a9\pOQbcI�a.I#N�OQP9R$F9P9I#OQI�a=Rda9RdH o t,bca-L g kI�eJ\^P9MÌÏ� RdMcMcRdH�x+WXL#azOQW9y ��RdMcM5f � P9R�eJI�McbcV��>OQP9R�VXL#eJP9RdV�L#a9V/OQP9R�V9I#OJOQRdV]Ï�\dW9HrK�Rde.erO^L#a9V¤N{I�Hè(w¬É�Z Æ]�1è�wlÉ�Z � L#a9V�è(wæÆ½Z ����HJRdeJF1Rd\pOQbsK�RdMst�f q a9eJRpOiV9bceJF9M�LAt]e!OQP9R[F1RAL#}�L#e>LvN{W9a9\pOQbcI�a
I#NRè.N{I�H S w«É�Z Æ t É�Z � L#a9V�Æ]f ���1V9Rda9I#OQRdV-�zt,VXL#eJP9RdV]Ï^��eJI�McbcV.L#a9V=VXL#eJP9RdV]Ï�V9I#OJOQRdV]Ï�Mcbca9Rded�HJRdeJF1Rd\pOQbsK�RdMst�f

S f�EGe!OQP9R[F1I#OQRdazOQb�L#M)�1Rd\dI�y�Rde>ert]y�y�RpOQHJbc\[L#HJI�W9a9VQè�w S �XOQP9R[F1RAL#}�K#L#McW9RUt]bcRdMcV9e n RdHJI
LYO*è7w S f�SURda9RdHQL#McMst=eJF1RAL#}+bca o �)OQP9RvM�L#H o RdHiF1RAL#}+eTL#HJRvI���O^L#bcaXL#�9McRT�!P9Rda2I�a9R�I#N�OQP9R
FXL#HQL#y�RpOQRdHJe�bce"y$W9\^P�eJy;L#McMcRdH�OQPXL#a;OQP9RGI#OQP9RdH�I�a9R#f�|"tvOQP9bced�+OQP9RGy;L � bcy$W9y m Á K#L#McW9R
bcevL#HJI�W9a9V¤É�Z ��j ÉBÇ Î[b y;á � �"OQP9HJRdR�I�HJV9RdHJe�I#NGy;L o a9bsOQW9V9R�M�L#H o RdHTOQPXL#a*OQPXLYO�I#NG�9W9Mc}
S�L#EGedf�Z]y;L#McMca9RdeJe"I#N�4�Í�Ínl 4�^E^�\dI�y�FXL#HJRdV�OQI[OQPXLYO�bca�L[erOQRdF9F1RdV���RdMcM�+ È�É.-1bce"OQP9RGy;L#bca
HJRAL#eJI�a�N{I�H�OQP9R[L#�9eJRda9\dR[I#N�OQP9R�M�L#H o RdH�K#L#McW9Rde�I#N�OQP9R m Á \dI]RpÓ�\dbcRdazOGP9RdHJR#f
� x�f � � f Èz�Ubce[V9bceJF9M�LAt�RdV3L#e[N{W9a9\pOQbcI�a2I#N�OQP9R�F9P9I#OQI�a(Rda9RdH o t�bca Ã b o f � � f Èz�iN{I�H�OQP9R

RdMcRd\pOQHJbc\�wXRdMcV9e)I#N�Z w§Æ � t � Ç!L#a9VvÉBÇ�Ç�} � áY\dy��DV9Rda9I#OQRdV[�zt�VXL#eJP9RdV]Ï^�DeJI�McbcV�L#a9V�VXL#eJP9RdV]Ï
V9I#OJOQRdV]Ï�Mcbca9Rded��HJRdeJF1Rd\pOQbsK�RdMst�f�Ñ2R�O^L#}#R(è{wÔÆ,L#a9V S wÔÆ½Z Ç�bca�OQP9R�w o W9HJR#f,Z]bca9\dR�OQP9R
F1I#OQRdazOQb�L#M`�1Rd\dI�y�Rdeiert]y�y�RpOQHJbc\�N{I�HGè w S �1OQP9R m Á \dI]RpÓ�\dbcRdazOUbce n RdHJI�LYO n RdHJI��9b�L#edf
Ñ/P9Rda7OQP9R�ert]y�y�RpOQHrt3I#NGOQP9R�F1I#OQRdazOQb�L#M�bcev�9HJI�}#Rda8V9IB�!a8�zt3OQP9R�RdMcRd\pOQHJbc\�wXRdMcV��"OQP9R
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Ã b o W9HJR � f È�Å m F�OQbc\AL#M`HJRd\pOQbswX\ALYOQbcI�a=L#eiL�N{W9a9\pOQbcI�a.I#N�OQP9R$F9P9I#OQI�a=Rda9RdH o t,bca-L g kI�eJ\^P9MÌÏ� RdMcMcRdH)x+WXL#azOQW9y���RdMcM+W9a9V9RdH`OQP9R�RdMcRd\pOQHJbc\�wXRdMcV[I#N6Z w�Æ � t � Ç!L#a9V�ÉBÇ�Ç�} � áY\dy��YV9Rda9I#OQRdV
�zt�VXL#eJP9RdV]Ï^��eJI�McbcV�L#a9V,VXL#eJP9RdV]Ï�V9I#OJOQRdV]Ï�Mcbca9Rded�9HJRdeJF1Rd\pOQbsK�RdMst�f q a�OQP9RUw o W9HJR#�1è�w S w�Æ]f
m Á \dI]RpÓ�\dbcRdazO o HQL#V9WXL#McMst�Rda9PXL#a9\dRdedf q Oibce>F1I�eJeJbc�9McR�OQI;Rda9PXL#a9\dR$bsOiL#e>y$W9\^P�L#e!OQP9HJRdR
OQbcy�Rdedf�E«N{W9HrOQP9RdHTbca9\dHJRAL#eJR�bca�OQP9R�F1RAL#}-K#L#McW9R��!bsOQP�OQP9R;bca9\dHJRAL#eJbca o RdMcRd\pOQHJbc\vwXRdMcV2bce
F1I�eJeJbc�9McR��zt�y;L#}+bca o I�a9R[I#N0OQP9R[FXL#HQL#y�RpOQRdHJe>L#e>eJy;L#McM)L#e>F1I�eJeJbc�9McRU�!P9bcMcRU}#RdRdF9bca o OQP9R
I#OQP9RdH�I�a9R>L#e�M�L#H o RdH�L#e�F1I�eJeJbc�9McR#f � P9R!F1RAL#}$F1I�eJbsOQbcI�a�bce�eJMcb o PzOQMstT�9McW9R Ï�eJP9bsNuOQRdV��!bsOQPvOQP9R
bca9\dHJRAL#eJbca o RdMcRd\pOQHJbc\iwXRdMcV � eJRdR Ã b o f � �9f �z�J� f
Ñ2R$F9McI#O>OQP9RTF1RAL#}.L#eiL�N{W9a9\pOQbcI�a=I#N�RdMcRd\pOQHJbc\[wXRdMcV=bca Ã b o f � � f�����N{I�H>OQP9RTK#L#McW9RdeGI#Nèúw Æ t Æ½Z � t Æ½Z È-L#a9V7Æ½Z � ��V9Rda9I#OQRdV7�zt(eJI�McbcV���VXL#eJP9RdV]Ï^��VXL#eJP9RdV]Ï�V9I#OJOQRdV]Ï$L#a9V3V9I#OJOQRdV]Ï

Mcbca9Rded�9HJRdeJF1Rd\pOQbsK�RdMst�f q a�OQP9RUw o W9HJR#� S w�Æ]f � P9R[HJRdeJF1I�a9eJR[I#N�OQP9R�F1RAL#};OQIvOQP9R�\^PXL#a o Rde
bca�OQP9R;RdMcRd\pOQHJbc\vwXRdMcV2bce�K�RdHrt2eJbcy�bcM�L#HGOQI,OQPXLYOTI#N>Z ~ SÕF1RAL#}�f�EGa2R � OQbca o W9bceJP9bca o=m Á
\dI]RpÓ�\dbcRdazO;bce�F1I�eJeJbc�9McR��zt3K#L#Hrt]bca o OQP9R,RdMcRd\pOQHJbc\�wXRdMcV7F9HJIBK]bcV9RdV*OQPXLYO��1I#OQPFè8L#a9V S
L#HJRv}#RdF�O[w � RdV�f � P9RverOQHJRda o OQP2I#N"OQP9RvRdMcRd\pOQHJbc\$wXRdMcV�N{I�HiOQP9bceUV9RdF1Rda9V9e[I�a�OQP9R�K#L#McW9Rde
I#N>OQP9R�FXL#HQL#y�RpOQRdHJedf3Ñ2R�eQLAt3OQPXLYO�L-M�L#H o RdH�RdMcRd\pOQHJbc\�wXRdMcV*bce�HJRdx+W9bcHJRdV7OQI�y;L#}#R�OQP9R
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Ã b o W9HJR � f��]Å � P9R!F1RAL#}$bca�OQP9R!R � F9HJRdeJeJbcI�a�I#N m Á L#e"LiN{W9a9\pOQbcI�avI#N1OQP9R!RdMcRd\pOQHJbc\�wXRdMcVvN{I�H
OQP9RvK#L#McW9Rde�I#NTè7wÐÆ t Æ½Z � t Æ½Z È,L#a9V(Æ½Z � �`V9Rda9I#OQRdV(�zt�eJI�McbcV��)VXL#eJP9RdV]Ï^�0VXL#eJP9RdV]Ï�V9I#OJOQRdV]Ï
L#a9V,V9I#OJOQRdV]Ï�Mcbca9Rded��HJRdeJF1Rd\pOQbsK�RdMst�f S w�Æ$bca�OQP9RUw o W9HJR#f
m Á \dI]RpÓ�\dbcRdazOiK#L#a9bceJP-L#eG�1I#OQP=FXL#HQL#y�RpOQRdHJeibca9\dHJRAL#eJR#f � P9bceGbceGF9Pzt]eJbc\AL#M0�1Rd\AL#W9eJR$OQP9R
RdMcRd\pOQHJbc\GwXRdMcV�y;L#}#Rde�OQP9Ri��RdMcM�M�L#H o RdH�bca�\dI�azOQHQL#erO!OQI$�!PXLYO!OQP9RUbca9\dHJRAL#eJbca o FXL#HQL#y�RpOQRdHJe
V9I9f � P9R[M�L#H o RdH�F1RAL#};K#L#McW9Rde>L#HJR�LAK#L#bcM�L#�9McRiLYO>eJy;L#McMcRdH<è�f
q a*\dI�a9\dMcW9eJbcI�a��"L=M�L#H o R m Á F1RAL#}2bce$F1I�eJeJbc�9McR�bca*L g kI�eJ\^P9MÌÏ � RdMcMcRdH$x+WXL#azOQW9yú��RdMcM

�!P9Rda�I�a9R�I#N"bsOQeiFXL#HQL#y�RpOQRdHJe�L#HJR$}#RdF�OTL#eUeJy;L#McM0L#eUF1I�eJeJbc�9McR#f[E©M�L#H o R$Rda9PXL#a9\dRdy�RdazO
bca m Á F1RAL#}-bce�F1I�eJeJbc�9McR��!P9Rda3L#a�RdMcRd\pOQHJbc\�wXRdMcV2bce[L#F9F9McbcRdV�f � P9R;RpÒ:Rd\pOTI#N�OQP9RvwXRdMcV
bce�y�I�HJR�F9HJI�a9I�W9a9\dRdV2�!P9Rda(I�a9R�I#N�OQP9R�FXL#HQL#y�RpOQRdHJe[bce[eJy;L#McMcRdHGOQPXL#a�OQP9R;I#OQP9RdH[I�a9R#f
� P9R[RdMcRd\pOQHJbc\iwXRdMcV�\AL#a,y;L#}#R m Á F1RAL#}�V9bceQL#F9F1RAL#Hdf � P9bce!bcazOQRdHJRderOQbca o �1RdPXLAK]bcI�H�I#N0OQP9R
F1I#OQRdazOQb�L#M�bce�V9W9RUOQIvbsOQe�\dI�azOQHJI�McM�L#�9McRUL#ert]y�y�RpOQHrt;OQP9HJI�W o P,bsOQe�FXL#HQL#y�RpOQRdHJedf
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È�fsÉ q azOQHJI]V9W9\pOQbcI�a

q a,OQP9bce!\^PXL#F�OQRdHd����R[N{I]\dW9e>I�a�OQP9R�OQP9bcHJV]Ï�I�HJV9RdH!a9I�a9Mcbca9RAL#H�F9HJI�F1RdHrOQbcRde>I#N�L g kI�eJ\^P9MÌÏ
� RdMcMcRdH�x+WXL#azOQW9yå��RdMcM5�`eJW9\^P3L#e[a9I�a9Mcbca9RAL#HUbcazOQRdHJeJW9�9�XL#a9V(L#�9eJI�HJF�OQbcI�aú+ Æ � ��È � -5�`OQP9bcHJV]Ï
PXL#HJy�I�a9bc\ o Rda9RdHQLYOQbcI�a*L#a9V*bcazOQRda9eJbsO�tzÏ�V9RdF1Rda9V9RdazO�HJRpN{HQL#\pOQbsK�R�bca9V9R � + �#Ç�-5f�Ñ2R�L#bcyåOQI
W9a9V9RdHJerO^L#a9V.OQP9R[\^PXL#a o Rde>bca�OQP9R�OQP9bcHJV]Ï�I�HJV9RdH�a9I�a9Mcbca9RAL#HJbsOQbcRde�bca.Lvx+WXL#azOQW9yÔ��RdMcM��!bsOQP
L#a¤L#V/DJW9erO^L#�9McR�L#ert]y�y�RpOQHrt��>�!P9bc\^P¤bce�HJRdF9HJRdeJRdazOQRdV��zt
OQP9R g kI�eJ\^P9MÌÏ � RdMcMcRdH�x+WXL#azOQW9y
��RdMcM5f � P9R(a9I�a9Mcbca9RAL#H.bcazOQRdHJeJW9�9�XL#a9V±L#�9eJI�HJF�OQbcI�a�bce.\dI�a9eJbcV9RdHJRdVæ�!bsOQP9bca¤OQP9R(HJI#O^LYOrÏ
bca o ��LAK�R-L#F9F9HJI � bcy;LYOQbcI�a���bca*�!P9bc\^P8OQP9R.HJRdeJW9MsO^L#azO�L#�9eJI�HJF�OQbcI�a8R � F9HJRdeJeJbcI�a
HJRdV9W9\dRde
OQI�OQP9R�I�a9R�I���O^L#bca9RdV��!P9Rda2OQP9R�V9Rda9eJbsO�t�y;LYOQHJb � Rdx+WXLYOQbcI�a�bce�eJI�MsK�RdV2F1RdHrOQW9HJ�XLYOQbsK�RdMst�f
� P9bcHJV]Ï�PXL#HJy�I�a9bc\ o Rda9RdHQLYOQbcI�a�L#a9V-bcazOQRda9eJbsO�tzÏ�V9RdF1Rda9V9RdazOTHJRpN{HQL#\pOQbsK�R�bca9V9R � L#HJR�\dI�a9eJbcV]Ï
RdHJRdV��!bsOQP9bca�OQP9RiF1RdHrOQW9HJ�XLYOQbcI�aXL#MXOQHJRALYOQy�RdazO�I#N)OQP9RGV9Rda9eJbsO�t�y;LYOQHJb � Rdx+WXLYOQbcI�a o bsK�Rda�bca
j�PXL#F�OQRdH qJqJq f � P9RGj�I�W9McI�y$��L#a9V�y;L#aztzÏ��1I]V�t$RpÒ:Rd\pOQe�L#HJR�b o a9I�HJRdVvbca�OQP9R!\AL#Mc\dW9M�LYOQbcI�a9edf
Ñ2R�L#MceJI�bca9\dMcW9V9R$OQP9R�h�jæRdMcRd\pOQHJbc\$wXRdMcV�bca�I�W9HU\AL#Mc\dW9M�LYOQbcI�a9edf$_>W9y�RdHJbc\AL#M0HJRdeJW9MsOQe[L#HJR
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F9HJRdeJRdazOQRdV.N{I�H!L$�!bcV9R�HQL#a o RUI#N�OQP9R�FXL#HQL#y�RpOQRdHJe!I#N�OQP9R�F1I#OQRdazOQb�L#M5f

È�f Æ _>I�a9Mcbca9RAL#H q azOQRdHJeJW9�9�XL#a9V=EG�9eJI�HJF�OQbcI�a

hibca o McRð8:9�;	= f + É.-Gbca§É � ���2F9HJIBK�RdV&R � F1RdHJbcy�RdazO^L#McMst(OQP9R=R � bcerOQRda9\dR=I#NUx+WXL#azOQb n RdV
erO^LYOQRdeibca-L;eJRdy�bc\dI�a9V9W9\pOQI�Hix+WXL#azOQW9y×��RdMcM5f � P9bceG��L#eUL#\^P9bcRpK�RdV��zt.I�F�OQbc\AL#M��XL#a9V o L#F
eJF1Rd\pOQHJI�eJ\dI�Fzt�bca�L�S�L#EGe^ÊYEGMuS�L#EGeierOQHJW9\pOQW9HJR#f � P9R�F1I�eJeJbc�9bcMcbsO�t,I#N"bca�N{HQL#HJRdV-Mcb o PzOiV9R Ï
OQRd\pOQI�H>�XL#eJRdV=I�a.bcazOQRdHJeJW9�9�XL#a9V,OQHQL#a9eJbsOQbcI�a9e!bca,x+WXL#azOQW9yÔ��RdMcMce!��RdHJRTeJP9IB�!a=�zt � eQL#}+b
L#a9V3Z�L#}YL#}+bM+ ��-�L#a9V*Z]y�bsOQPú8:9G;	=?>7+ ��-5f ~ IB��RpK�RdHd��OQP9R�wXHJerOTR � F1RdHJbcy�RdazO^L#M�HJRdF1I�HrOTI�a
OQP9R�bcazOQRdHJeJW9�9�XL#a9V.L#�9eJI�HJF�OQbcI�a�bca,L�S�L#EGe^ÊYEGMuS�L#EGe�x+WXL#azOQW9yÕ��RdMcM:��L#e>F9HJRdeJRdazOQRdV.�zt
Ñ2RderO,L#a9V � o M�L#eJP + Æ/-5f q a
OQP9RdbcH�ert]erOQRdy�ed�!OQP9R�L#�9eJI�HJF�OQbcI�a
F1RAL#}7I]\d\dW9HJHJRdV¤L#HJI�W9a9V
ÉBÇ$4�y�f � P9bceT��LAK�RdMcRda o OQP(��L#e$bca(bca�N{HQL#HJRdV2HJR o bcI�a��!P9bc\^P3bce[OQRd\^P9a9I�McI o bc\AL#McMst-bcy�F1I�H�Ï
O^L#azOAf � P9R�I#OQP9RdH�I��9eJRdHrK#LYOQbcI�a9e�I#NXOQP9R�R � F1RdHJbcy�RdazO���RdHJR�OQP9R�aXL#HJHJIB�7�XL#a9V��!bcV�OQP�I#N�OQP9R
L#�9eJI�HJF�OQbcI�a�L#a9V�OQP9RvM�L#H o RTK#L#McW9R�I#N"OQP9RvV9bcF1I�McR$y;LYOQHJb � RdMcRdy�RdazOAf � PXLYO[M�L#H o R�V9bcF1I�McR
y;LYOQHJb � RdMcRdy�RdazO!eJW o�o RderOQeGL�M�L#H o RGK#L#McW9RUI#N�OQP9bcHJV]Ï�I�HJV9RdH�a9I�a9Mcbca9RAL#HJbsOQbcRde"�!P9bc\^P,V9RdF1Rda9V
I�a�OQP9R�N{I�W9HrOQP�F1IB��RdH[I#N"OQP9RvV9bcF1I�McR � eJRdR � x�f � ��f Æ�Æ��J� f�E o HJRALYO�V9RAL#M�I#N�RpÒ:I�HrOA�`�1I#OQP
OQP9RdI�HJRpOQbc\AL#M)L#a9V�R � F1RdHJbcy�RdazO^L#M5�9bce�V9RpK�I#OQRdV,OQIvbcazOQRdHJeJW9�9�XL#a9V�OQHQL#a9eJbsOQbcI�a9e�bca�x+WXL#azOQW9y
��RdMcMceiN{I�McMcIB�!bca o OQP9R���I�HJ}=I#N�Ñ2RderOTL#a9V � o M�L#eJPú+ Æ3-5f��,I�erO[I#N"OQP9Rdy ��RdHJR�y�I#OQbsK#LYOQRdV
�zt�OQP9RUP9b o P�OQRd\^P9a9I�McI o bc\AL#M:F1I#OQRdazOQb�L#M:I#N0bcazOQRdHJeJW9�9�XL#a9V�OQHQL#a9eJbsOQbcI�a9e�N{I�H�a9IBK�RdM)bca�N{HQL#HJRdV
V9RpOQRd\pOQI�HJed��Rdy�bsOJOQRdHJed��L#a9V7a9I�a9Mcbca9RAL#H�I�F�OQbc\AL#M�RdMcRdy�RdazOQe � eJRdR.Â)bcWÉ+ � -�N{I�H�L#a7R � \dRdMcMcRdazO
HJRpK]bcRp��I#N�OQP9R�V9RpK]bc\dRTL#F9F9Mcbc\ALYOQbcI�a9e�I#N0bcazOQRdHJeJW9�9�XL#a9V,OQHQL#a9eJbsOQbcI�a9e^� f
� P9R!wXHJerO"OQP9RdI�HJRpOQbc\AL#MXLYOJOQRdy�F�OQe�I�avOQP9R>bcazK�RderOQb o LYOQbcI�a�I#N:OQP9R!a9I�a9Mcbca9RAL#H�L#�9eJI�HJF�OQbcI�a
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L#eJeJI]\db�LYOQRdV[�!bsOQPTbcazOQRdHJeJW9�9�XL#a9V$OQHQL#a9eJbsOQbcI�a9e`bcaTx+WXL#azOQW9yæ��RdMcMce`��RdHJR�V9I�a9R��ztU�"W9Rda�+ �]É.-
L#a9V.EGP9a-L#a9V-j�P+WXL#a o + ��Æ3-5f�EGP9a-L#a9V-j�P+WXL#a o W9eJRdV=OQP9R[V9Rda9eJbsO�t,y;LYOQHJb � N{I�HJy;L#McbceJy
bca9\dMcW9V9bca o OQP9RGbcazOQHQL#eJW9�9�XL#a9V;HJRdM�L � LYOQbcI�avOQbcy�R#f � P9Rpt;L#eJeJW9y�RdV�bca�wXa9bsOQR!x+WXL#azOQW9y«��RdMcM
PXLAK]bca o O���I�Rda9RdH o t=McRpK�RdMcedf � P9Rpt.I���O^L#bca9RdV-L;V9Rd\dHJRAL#eJbca o L#�9eJI�HJF�OQbcI�a=F1RAL#}��!bsOQP.OQP9R
bca9\dHJRAL#eJbca o bcazOQRda9eJbsO�t�I#N�OQP9R�I�F�OQbc\AL#M1wXRdMcV�f
g kI�eJ\^P9MÌÏ � RdMcMcRdH�F1I#OQRdazOQb�L#M�PXL#e�L#V/DJW9erO^L#�9McRGFXL#HQL#y�RpOQRdHJed��F9HJIBK]bcV9bca o L[K#L#HJb�L#�9McRGL#ert]y�Ï

y�RpOQHrt�f � P9RdHJRpN{I�HJR#�9bsO�bce"N{HJW9bsOJN{W9M�OQI$\dI�a9eJbcV9RdH�OQP9Ria9I�a9Mcbca9RAL#H"bcazOQRdHJeJW9�9�XL#a9V,L#�9eJI�HJF�OQbcI�a
eJF1Rd\pOQHJW9y,�Xbca��!P9bc\^P�OQP9R[L#ert]y�y�RpOQHrt�F9M�LAt]e>L#a,bcy�F1I�HrO^L#azO�HJI�McR#f

È�f � _>I�a9Mcbca9RAL#H q azOQRdHJeJW9�9�XL#a9V=EG�9eJI�HJF�OQbcI�a�bca,L g kI�eJ\^P9MÌÏ � RdMcMcRdH>ÛiWXL#azOQW9yÐÑ2RdMcM

� P9RTL#�9eJI�HJF�OQbcI�a�\dI]RpÓ�\dbcRdazOGbca�OQRdHJy�e�I#N�OQP9R�eJW9eJ\dRdF�OQbc�9bcMcbsO�t�bceÐ�� ����w �>U��_ q y + � � ���E- � È�fsÉD�

� P9RvMcbca9RAL#HUL#a9V�a9I�a9Mcbca9RAL#HUL#�9eJI�HJF�OQbcI�a�\dI]RpÓ�\dbcRdazOQeTL#HJR�V9RpwXa9RdV(L#eUOQP9Rv\dI�azOQHJbc�9W�OQbcI�a
I#NR� | Í }Q� ���>L#a9V5� | f }J� ���!OQI � x�f � È�fsÉD� ��HJRdeJF1Rd\pOQbsK�RdMst�f � PXLYOU\AL#a��1R�I���O^L#bca9RdV=OQP9HJI�W o P
� x�f � ��f Æ#Çz��L#a9V � x�f � ��f Æ�Æ�� f � P9R[HJRdeJW9MsO!bceÐ | Í } � ����w �>U��¾ � _ { àh4 i ÍV^ ¯° s ^� #iÍV^Rl ¯° ��� i k ¯° i s i^ t � È�f Æ��

Ð | f } � ���$w liÆ��,� �>U¾ � _ � i x { àh4 a ÍV^ ¯° s ^ë � #iÍV^Rl ¯° ��� i k ¯° i s i^ í i t � È�f �z�
HJRdeJF1Rd\pOQbsK�RdMst�f ~ RdHJR#�R�[bce$OQP9R�bcazOQRda9eJbsO�t3I#N!OQP9R�bca9\dbcV9RdazO�wXRdMcV7L#a9Vº#iÍV^�w #iÍ<l�#T^Bf
Ñ2R.L#eJeJW9y�R�OQPXLYO�I�a9Mst(OQP9R o HJI�W9a9V7erO^LYOQR,bcevF1I�F9W9M�LYOQRdV*�!P9bc\^P8bce o bsK�Rda7�zt { àvL#a9V

È�É



OQPXLYOGL#McM)RdMcRdy�RdazOQe>I#N s µ.¶ L#HJR[Rdx+WXL#M)OQI;L�eJbca o McRiK#L#McW9R s ^Bf q a.V9RdHJbsK]bca o OQP9R[Rdx+WXLYOQbcI�a
L#�1IBK�R#�9��R�PXLAK�R[V9RdMcbc�1RdHQLYOQRdMst�b o a9I�HJRdV�OQP9RiOQRdHJyÕF9HJI�F1I�HrOQbcI�aXL#M1OQI ¿ 4�Í�Í�lð4�^E^ ¿ i L#HJbceJbca o
I�a9Mst,bca-L#a-L#ert]y�y�RpOQHJbc\Tx+WXL#azOQW9y×��RdMcM<+ �	��-5�:eJbca9\dR$bsOibceGF9HJI�F1I�HrOQbcI�aXL#M�OQI �E¯° s ^ � i á	# iÍV^
LYO$HJRdeJI�aXL#a9\dR � N{I�HTL,O�t]F9bc\AL#M"x+WXL#azOQW9yä��RdMcMC+ ¯° s ^pá	#iÍV^Ò- i � ÉD� f�Ñ2R;�!HJbsOQRvOQP9R;OQI#O^L#M
L#�9eJI�HJF�OQbcI�a�\dI]RpÓ�\dbcRdazO Ð�� � t x���L#e

Ð�� � t x���w Ð | Í } � ����k Ð | f } � � t x���Z � È�f �+�
� x�f � È�f �+�Ubce�K#L#McbcV�I�a9Mst�bca2\AL#eJRde$eJW9\^P(OQPXLYO�x8��xKàU�!P9RdHJR�xKà�bce�OQP9R;eQLYOQW9HQLYOQbcI�a

bcazOQRda9eJbsO�t
L#a9V
bce o bsK�Rda&�zt,xKà w _ ³ Í�îÖi ¯° i s Í s i á	�:U ¿ 4�ÍV^ ¿ i f ~ RdHJR s Í;L#a9V s i�L#HJR.OQP9R
V9b�L o I�aXL#M�L#a9V�I#Ò�Ï�V9b�L o I�aXL#MYRdMcRdy�RdazOQe)I#N]OQP9R s µ.¶ �DHJRdeJF1Rd\pOQbsK�RdMst�f�Ñ/P9RdaixGbce�\dI�y�FXL#HQL#�9McR
OQIiI�H0M�L#H o RdH�OQPXL#a�xKà �#�!bsOQP9bca[OQP9R�HJI#O^LYOQbca o ��LAK�R!L#F9F9HJI � bcy;LYOQbcI�a � bca[OQP9R�HJI#O^LYOQbca o ��LAK�R
L#F9F9HJI � bcy;LYOQbcI�a���I�a9Mst*OQP9R.OQRdHJy�e�\dMcI�eJR.OQI(HJRdeJI�aXL#a9\dR=�!bsOQP8OQP9R-I�a9R=I#NUOQP9R=I�F�OQbc\AL#M
N{HJRdx+W9Rda9\dbcRde�bca � x�f � ��f � �vL#HJR.}#RdF�OAf Ã I�H;V9RpO^L#bcMced��eJRdR Á RpN{edf + É�É���Æ	��-u� ��OQP9R=HJRdeJW9MsO�bce+ É�É��Q���	- Ð�� � t x���w �>U ¯° � { àh4 i ÍV^¾ � _ ¯° s ië �E¯° �ðl{#iÍV^p� i k ¯° i s ii � É�kLx�á:xKàr�Öí Z � È�f � �
q O�bce�RAL#ert(OQI�eJP9IB�ÕOQPXLYO � x�f � È�f � �THJRdV9W9\dRdevOQI � x�f � È�f �+�[�!P9Rda s Í"w s i�w s ^;LYOx)��xKà f/|�W�OA��Rdx+WXLYOQbca o V9b�L o I�aXL#M!L#a9V8I#Ò�Ï�V9b�L o I�aXL#M�HJRdM�L � LYOQbcI�a*OQbcy�Rde�OQI(L�eJbca o McR
\dI�a9erO^L#azO!K#L#McW9RUbce�x+W9bsOQRi�!HJI�a o eJbca9\dR s i ~ s Í�N{I�H�x+WXL#azOQW9yÐ��RdMcMce�PXLAK]bca o #iÍV^Gy$W9\^P
M�L#H o RdH>OQPXL#a�Â m F9P9I�a9I�a-Rda9RdH o t�f � t]F9bc\AL#M0K#L#McW9RdeUL#HJR s ÎXÍÍ wÐÉ`F9eUL#a9V s ÎXÍi w¬Ç[Z Æ�F9e+ É3��-5f�Ñ/P9Rda.OQP9bce>bce>a9R o McRd\pOQRdV���OQP9RTeQLYOQW9HQLYOQbcI�a,RpÒ:Rd\pOUbce!eJW9�9erO^L#azOQb�L#McMst�IBK�RdHJRderOQbcy;LYOQRdV+ É�É.- � bsO o bsK�Rde�eQLYOQW9HQLYOQbcI�a
bcazOQRda9eJbsOQbcRde�\dI�a9eJbcV9RdHQL#�9Mst8M�L#H o RdH;OQPXL#a
OQP9I�eJR-I���O^L#bca9RdV&bca

ÈzÆ



R � F1RdHJbcy�RdazOQeG+ É�É:-5Å�R � F1RdHJbcy�RdazO^L#McMst�y�RAL#eJW9HJRdV�xKà�L#HJR!��RdMcM1�1RdMcIB�æÉ0��Ñ/\dy Î½i �!P9RdHJRAL#e
I�a9R�\AL#Mc\dW9M�LYOQRde�xKà ê É0��Ñ/\dy Î½i W9eJbca o � ÍRw � i<w¤Ç[ZsÉK��F9e^� f
� P9R[F1RAL#};K#L#McW9RUI#N � x � È�f � ��I]\d\dW9HJHJbca o LYO ¯° �2w�#iÍV^>HJRAL#V9eÐ�� x�� õ ö � # w Ð�� x�w§Çz� õ ö � #É�k ;;���� � � � � � | X � Y }� � � � � � | i � i } � È�f Èz�

�!P9RdHJR Ð�� x�wÐÇz� õ ö � # y�RAL#a9e � x � È�f � �Gbce�RpK#L#McWXLYOQRdV2LYOix�wÐÇ,L#a9V ¯° � w #iÍV^Bf�_>I#OQR
OQPXLYO/xKàibce�L�N{W9a9\pOQbcI�a�I#N"OQP9RB4�ÍV^ � è t S � f q a � x � È�f Èz� �DxKàGbceiOQP9RveQLYOQW9HQLYOQbcI�a�bcazOQRda9eJbsO�t
RpK#L#McWXLYOQRdV,LYOMè�w S w�Æ]f
q a�bcazOQRdHJeJW9�9�XL#a9V�OQHQL#a9eJbsOQbcI�a9eUy�I�erO�I#N"OQP9R�I�eJ\dbcMcM�LYOQI�HGerOQHJRda o OQP�bce�bca-OQP9R�Ç�lnm É

OQHQL#a9eJbsOQbcI�a � bsO�bce�a9RAL#HJMst�Ç�f � È�N{I�H[L#a�bca�wXa9bsOQR$��RdMcM�F1I#OQRdazOQb�L#Mu� f � P9Rda���OQP9R � P9I�y;L#e�Ï
Á Rdbc\^P]Ï Ú W9P9a�eJW9yÔHJW9McRit]bcRdMcV9e&+ É3��-

Æ�ª Ç¯° i #iÍV^ ¿ U ÍV^ ¿ i � w É�Z � È�f����
� PXLYO0bced�DOQP9R�Rda9PXL#a9\dRdy�RdazO�I#N�OQP9R"Mcbca9RAL#H`L#�9eJI�HJF�OQbcI�a�I�HJb o bcaXLYOQRde�N{HJI�y§OQP9R"\dI�azOQHJbc�9W�OQbcI�a
I#N�OQP9R;I�F�OQbc\AL#M�OQHQL#a9eJbsOQbcI�a9e[�1RpO���RdRda(OQP9R;\dI�a9V9W9\pOQbcI�a(�XL#a9V(L#a9V2OQP9R;I#OQP9RdH[�XL#a9V9e$I#N
OQP9RUx+WXL#azOQW9y ��RdMcM$+ É3��-5f � P9RdHJRpN{I�HJR#� Ð�� x�w¤Çz� õ ö � # �!P9bc\^P�bce�F9HJI�F1I�HrOQbcI�aXL#M�OQI�#iÍV^ ¿ U ÍV^ ¿ i
L#FXL#HrOiN{HJI�yÙeJI�y�R$\dI�a9erO^L#azOQeU\AL#a-a9I#OU�1R�Rda9PXL#a9\dRdV�IBK�RdHUOQP9RTK#L#HJb�LYOQbcI�a9e>bca²è�L#a9V S f
~ IB��RpK�RdHd�+OQP9R�K#L#HJb�LYOQbcI�a9e0bca � x � È�f Èz�`�!bsOQP�èvL#a9V S \AL#av�1R�bcazK�RderOQb o LYOQRdVvL#e�LGN{W9a9\pOQbcI�a
I#N�OQP9R�bcazOQRda9eJbsO�t��!bsOQP9bca�bsOQe�Mcbcy�bsOQed��+ Ç t�Ð�� x�w¤Çz� õ ö � # -�f
Ã b o f � È�fsÉD��eJP9IB�!e>OQP9R[HQLYOQbcI Ð�� xBwPxKàJ� õ ö � # á Ð�� xBw�Çz� õ ö � # L#e!N{W9a9\pOQbcI�a,I#NHè,N{I�H S w

É�Z Æ t ÆiL#a9V�Æ½Z ��f q avOQP9R!eQL#y�R�w o W9HJR#��OQP9R!HQLYOQbcIUW9a9V9RdH�L#avRdMcRd\pOQHJbc\�wXRdMcVvI#N0ÉBÇ�Ç�} � áY\dy¬bce
L#MceJI[V9bceJF9M�LAt�RdV��!bsOQPvOQP9R>eQL#y�R>Mcbca9Rde��9W�O�y;L#HJ}#RdV��!bsOQP�OQHJb�L#a o McRdedf � P9RGHQLYOQbcI�bca9\dHJRAL#eJRde
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Ã b o W9HJRUÈ�fsÉ�Å Ð�� xBwdxKàJ� õ ö � # á Ð�� x�w§Çz� õ ö � # L#e>L$N{W9a9\pOQbcI�a�I#N$è�f � P9R�V9I#OJOQRdV]Ï^�XeJI�McbcV�L#a9VVXL#eJP9RdV]Ï�Mcbca9Rde�erO^L#a9V�N{I�H S w×É�Z Æ]� S wÐÆ�L#a9V S wÐÆ½Z ���)HJRdeJF1Rd\pOQbsK�RdMst-�!P9bcMcR$OQP9RveQL#y�R
Mcbca9Rde�y;L#HJ}#RdV��!bsOQP�OQHJb�L#a o McRde�HJRdF9HJRdeJRdazO>OQP9R�\AL#eJR[bca��!P9bc\^P�Z wßÉBÇ�Ç�} � áY\dy,f
L#e è�L#a9V S bca9\dHJRAL#eJR#fÕZ]bca9\dR²4�ÍV^,bce�Mcbca9RAL#HJMst8F9HJI�F1I�HrOQbcI�aXL#M>OQI*OQP9R���RdMcMi�!bcV�OQP��ibsO
V9Rd\dHJRAL#eJRde��!bsOQP;OQP9Ribca9\dHJRAL#eJbca o è�L#a9V S �!P9bc\^P�y;L#}#Rde�OQP9RG��RdMcM1aXL#HJHJIB��RdHdf � P9RdHJRpN{I�HJR#�Ð�� x�� õ ö � # á Ð�� x�w¤Çz� õ ö � # bca9\dHJRAL#eJRde � eJRdR � x�f � È�f Èz�J� f
� P9RdHJR�bce0a9IUa9RdRdV$OQIUF9McI#O�OQP9R�OQHQL#a9eJbsOQbcI�aTRda9RdH o t$eJbca9\dR�bsO0\AL#a��1R�erO^LYOQRdV�bca�LieJbcy�F9McR

L#aXL#Mst+OQbc\AL#M1N{I�HJy,f � eJbca o � x�f � �9f �+� �9bsO!bce�RAL#ert�OQI�I���O^L#bca
#iÍV^,w�Æ ¯° i Ñ i � è0k S k/ÉD��Z � È�f �z�

m �zK]bcI�W9eJMst��XOQP9R[Rdx+WXLYOQbcI�a.L#�1IBK�R[erO^LYOQRde>OQP9R[Mcbca9RAL#H�V9RdF1Rda9V9Rda9\dR$I#N0OQP9R�OQHQL#a9eJbsOQbcI�a�Rda]Ï
RdH o t�I�a�OQP9R�F1I#OQRdazOQb�L#M:FXL#HQL#y�RpOQRdHJedf
Z]bca9\dRvOQP9R;eQLYOQW9HQLYOQbcI�a�bcazOQRda9eJbsO�t�bce[F9HJI�F1I�HrOQbcI�aXL#M0OQI ¿ 4�ÍV^ ¿ Î½i �0L#azt�bca9\dHJRAL#eJR�bca�OQP9R

FXL#HQL#y�RpOQRdHJed�`McRAL#V9bca o OQI�V9Rd\dHJRAL#eJR�bca=OQP9R ¿ 4�ÍV^ ¿ i �)Rda9PXL#a9\dRde�OQP9RveQLYOQW9HQLYOQbcI�a�bcazOQRda9eJbsO�t�f
� P9RdHJRpN{I�HJR#�zOQP9R�bcazOQRdHJeJW9�9�XL#a9V;L#�9eJI�HJF�OQbcI�a$bcavL g kI�eJ\^P9MÌÏ � RdMcMcRdH0x+WXL#azOQW9yl��RdMcM�eQLYOQW9HQLYOQRde
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RAL#HJMcbcRdH�LYO!eJy;L#McMcRdH�K#L#McW9Rde�I#N0bsOQe�FXL#HQL#y�RpOQRdHJed�1è.L#a9V S f
È�f � ÛiWXL#azOQW9y�Ïrj�I�a�wXa9RdV=Z+O^L#HJ} � Ò:Rd\pO

q a.É � �
�]� ~ L#Hr�!bsOJO�L#a9V ~ L#HJHJbceM+ � � -1I��9eJRdHrK�RdV�L��9McW9R Ï�eJP9bsNuO"I#N:OQP9R>bcazOQRdHJeJW9�9�XL#a9V�L#�]Ï
eJI�HJF�OQbcI�a�\dI�HJHJRdeJF1I�a9V9bca o OQI$OQP9R�x+WXL#azOQW9y�Ï�\dI�a�wXa9RdV=Z+O^L#HJ}�RpÒ:Rd\pO>bca�L�S�L#EGe^ÊYEGMuS�L#EGe
x+WXL#azOQW9y¬��RdMcMXbca;L#a�RdMcRd\pOQHJbc\�wXRdMcV�I#N���È�} � \dy ÎXÍ f � P9R>bcazOQRdHJeJW9�9�XL#a9V�L#�9eJI�HJF�OQbcI�a���L#e
V9Rd\dHJRAL#eJRdV=L#a9V�bsOQe�Mcbca9Rp�!bcV�OQP���L#e!bca9\dHJRAL#eJRdV��zt�OQP9R[L#F9F9Mcbc\ALYOQbcI�a;I#N`OQP9R�RdMcRd\pOQHJbc\GwXRdMcV�f
EG\pOQWXL#McMst���OQP9bce$�9McW9R Ï�eJP9bsNuOT��L#e o W9RdeJeJRdV7OQP9RdI�HJRpOQbc\AL#McMst��zt*|�L#erO^L#HJV�8:9*;	=?>ú+ �#È�-�W9eJbca o
OQP9RveJRd\dI�a9V]Ï�I�HJV9RdH[F1RdHrOQW9HJ�XLYOQbcI�a-OQP9RdI�Hrt�bca*É � ����f � P9Rpt�\dI�a9\dMcW9V9RdV�OQPXLYO�OQP9RvRda9RdH o t
McRpK�RdM>I#NGOQP9R�wXHJerO�R � \dbsOQRdV
erO^LYOQR,HJRdy;L#bca9RdV8L#Mcy�I�erOvW9a9F1RdHrOQW9HJ�1RdV8�!P9bcMcR�OQPXLYO;I#NiOQP9R
o HJI�W9a9V7erO^LYOQR���L#eveJP9bsNuOQRdV7V9IB�!a8�zt*L#a8L#y�I�W9azOjbB#T^�wqlGÇ[Z Ç�ÇzÆ�Æ � ª Ç�� i Z i â a á ¯° i � f
� P9RT�1RdPXLAK]bcI�H>I#N�OQP9R[Rda9RdH o t.McRpK�RdMce>W9a9V9RdHiL#a.RdMcRd\pOQHJbc\�wXRdMcV.�9W�OGa9I#OGbca.F1RdHrOQW9HJ�XLYOQbsK�R
HJR o bcy�R���L#e�bcazK�RderOQb o LYOQRdVTK#L#HJb�LYOQbcI�aXL#McMstB+ ��Ç����#È�-9L#a9V��zt[OQP9R�W9eJWXL#M�a+W9y�RdHJbc\AL#M]y�RpOQP9I]V9e+ ���]�Q�	��-5f
Ñ2R"PXLAK�R�bcazK�RderOQb o LYOQRdV[OQP9R"RpÒ:Rd\pO0I#N9OQP9R"RdMcRd\pOQHJbc\�wXRdMcV[I�a[OQP9R"bcazOQRdHJeJW9�9�XL#a9V$L#�9eJI�HJF]Ï

OQbcI�a�bca�L g kI�eJ\^P9MÌÏ � RdMcMcRdH�x+WXL#azOQW9yÕ��RdMcM:K#L#HJb�LYOQbcI�aXL#McMst�f � P9R�V9RpO^L#bcMce�I#N�OQP9RU\AL#Mc\dW9M�LYOQbcI�a
L#HJR o bsK�Rda/bca¤j�PXL#F�OQRdH(�9f ~ RdHJR#�G��R�I�a9Mst8V9bceJF9M�LAt7OQP9R�HJRdeJW9MsOQe�I�a&OQP9R�L#�9eJI�HJF�OQbcI�a
Mcbca9RdeJPXL#F1R�L#a9V,bsOQe�F1RAL#};K#L#McW9R#f
� L#�9McR��9fsÉ;eJP9IB�!e[OQP9R;HJRdeJI�aXL#a9\dR;Rda9RdH o t �E¯° ��y #iÍV^$bca�FXL#HJRdazOQP9RdeJbce^��N{I�H�eJRpK�RdHQL#M

K#L#McW9Rde�I#NTè2L#a9V�RdMcRd\pOQHJbc\�wXRdMcV�����f:Ñ/bsOQP�OQP9R;L#F9F9Mcbc\ALYOQbcI�a=I#N�OQP9R�RdMcRd\pOQHJbc\$wXRdMcV�OQP9RdHJR
I]\d\dW9HJeTL�eJP9bsNuO[bca7#iÍV^T�9W�O[OQP9R�eJb o a�I#N�OQP9bce�eJP9bsNuO[V9RdF1Rda9V9eTerOQHJI�a o Mst-I�a�OQP9R�HJRdM�LYOQbsK�R
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K#L#McW9Rde>I#N�OQP9RTFXL#HQL#y�RpOQRdHJe!�!bsOQP.HJRdeJF1Rd\pOGOQI;RAL#\^P=I#OQP9RdHdfGSURda9RdHQL#McMst�eJF1RAL#}+bca o ����RTeJRdR
OQPXLYO��!P9Rda S áJè�OQP9RdHJR!bce�Li�9McW9R Ï�eJP9bsNuO��!P9bcMcR�bca$OQP9R�I�F9F1I�eJbsOQR�\AL#eJR�OQP9RdHJR�bce�LUHJRdV]Ï�eJP9bsNuO
L#e!eJP9IB�!a.bca�OQP9RUO^L#�9McR#f

Ñ2R[F9McI#O!OQP9R[HQLYOQbcI Ð�� x�wPxKàJ� õ ö � # á Ð�� x�w�Çz� õ ö � # bca Ã b o f � È�fsÉD��L#eGL�N{W9a9\pOQbcI�a.I#NHè
N{I�H!eJRpK�RdHQL#M S � Mcbca9Rde�y;L#HJ}#RdV,�!bsOQP�OQHJb�L#a o McRde^��LYO�ZÚwlÉBÇ�Ç�} � áY\dy,f q OGbce!I��zK]bcI�W9e�OQPXLYO
OQP9R�HQLYOQbcI�bca9\dHJRAL#eJRde�N�L#erO�N{I�H�eJy;L#McM0K#L#McW9Rde�I#N�OQP9R�FXL#HQL#y�RpOQRdHJe[L#a9V2bsO[L#F9F9HJIzL#\^P9Rde�OQI
L�\dI�a9erO^L#azO�K#L#McW9R�N{I�HiOQP9RvM�L#H o R$K#L#McW9Rde�I#N"OQP9R�FXL#HQL#y�RpOQRdHJedf � P9R;L#F9F9Mcbc\ALYOQbcI�a=I#N�OQP9R
RdMcRd\pOQHJbc\iwXRdMcV,V9I]Rde!a9I#O>HJRdeJW9MsO>bca�\dI�a9eJbcV9RdHQL#�9McR�\^PXL#a o Rdedf q a o Rda9RdHQL#M5�XbsO!V9Rd\dHJRAL#eJRde>OQP9R
HQLYOQbcI$�!P9Rda S ê è,L#a9V,bca9\dHJRAL#eJRde>bsO��!P9Rda S á�è�f
È�f � � P9bcHJV]Ï ~ L#HJy�I�a9bc\�SURda9RdHQLYOQbcI�a

� P9bcHJV]Ï�I�HJV9RdH�eJW9eJ\dRdF�OQbc�9bcMcbsO�t�����| f }| z�� c z � c z�� � z�� � z � � z�� } �zPXL#e"LYOJOQHQL#\pOQRdV�L o HJIB�!bca o bcazOQRdHJRderO
bca-HJRd\dRdazO�t�RAL#HJedf[Ñ(L#McHJI]VF8:9I;	=?>(+ � � -�y�RAL#eJW9HJRdV�L�HJRdeJI�aXL#azOQMst=Rda9PXL#a9\dRdV�OQP9bcHJV-I�HJV9RdH
eJW9eJ\dRdF�OQbc�9bcMcbsO�tTI#Nn��| f }| z � z � Î�z � z } w � Z È j ÉBÇ ÎXÍVf y i á � i bca;S�L#EGe^ÊYEGMuS�L#EGe�eJW9F1RdHJM�LYOJOQbc\dRde�LYO
L#HJI�W9a9V0(²wÐÉ�ÉÉ4�yÙW9eJbca o a9RAL#HJMstzÏ�V9R o Rda9RdHQLYOQR$N{I�W9H�Ï���LAK�R�y�b � bca o fTZ]bcHrOQI�HJb<8:9M;	=?>�+ ��Ç�-
y�RAL#eJW9HJRdV�LGOQHJbcF9Mst[HJRdeJI�aXL#azO�OQP9bcHJV]Ï�PXL#HJy�I�a9bc\ o Rda9RdHQLYOQbcI�a�bca$\dI�W9F9McRdVvEGM q a9EGe^Ê�S�L q a9EGe
x+WXL#azOQW9yÔ��RdMcMce!L#e>P9b o P,L#e ¿ ��| f }| f z � z � z � z } ¿ wlÉ�Z Ç j ÉBÇ ÎXÍ�a y i á � i LYOGL#HJI�W9a9Vh(�wlÉ�ÉÉ4�y�f
� P9bce"K#L#McW9R!��L#e�Rda9PXL#a9\dRdV�OQI ¿ ��| f }| f z � z � z � z } ¿ w��dZ Ç j ÉBÇ ÎXÍ�a y i á � i LYO�McIB�&OQRdy�F1RdHQLYOQW9HJRde
� ��Ç Ú �U�zt(j�L#FXL#eJeJIº8:9G;	=?> + � � -5f ~ Rpt]y;L#a�8:9G;	=?>²+ � ��-"I��9eJRdHrK�RdV*L�OQP9bcHJV]Ï�PXL#HJy�I�a9bc\
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o Rda9RdHQLYOQbcI�a�bca�N�L#H�bca�N{HQLDÏ�HJRdV�HJR o bcI�a�f�Â)bcRda78:9R;	= fI+ ��É.-�\AL#Mc\dW9M�LYOQRdV;OQP9bcHJV]Ï�PXL#HJy�I�a9bc\ o Rda]Ï
RdHQLYOQbcI�a,N{I�HGL�\dI�y�F1I�eJbsOQbcI�aXL#M)L#ert]y�y�RpOQHJbc\�\dI�W9F9McRdV=x+WXL#azOQW9y×��RdMcM�bca9\dMcW9V9bca o Rda9RdH o tzÏ
�XL#a9V2a9I�a9FXL#HQL#�1I�Mcbc\dbsO�t�f � P9bcHJV]Ï�PXL#HJy�I�a9bc\ o Rda9RdHQLYOQbcI�a���L#eT\AL#Mc\dW9M�LYOQRdV2L#MceJI�N{I�HUwXa9bsOQR
FXL#HQL#�1I�Mcbc\vx+WXL#azOQW9y½��RdMcMce(+ �zÆ/-5f Ý L�L McW Þn aztú+ ���/-�bcazK�RderOQb o LYOQRdV2OQP9RdI�HJRpOQbc\AL#McMst-OQP9R�bca[!XW]Ï
Rda9\dR�I#N�OQP9RUV9RdF1I�M�L#HJb n LYOQbcI�a;RpÒ:Rd\pO>I�a�OQP9bcHJV]Ï�PXL#HJy�I�a9bc\ o Rda9RdHQLYOQbcI�a�bca�x+WXL#azOQW9yÐ��RdMcMcedf
Ñ/P9RdHJRAL#e�y;L#aztURpÒ:Rd\pOQe0bcaUOQP9bcHJV]Ï�PXL#HJy�I�a9bc\ o Rda9RdHQLYOQbcI�a�PXLAK�R��1RdRda[bcazK�RderOQb o LYOQRdV��#RpÒ:Rd\pOQe
I#N1K#L#HJb�L#�9McR�L#ert]y�y�RpOQHrt�I�a�OQP9bcHJV]Ï�PXL#HJy�I�a9bc\ o Rda9RdHQLYOQbcI�avbce�a9I#O"erOQW9V9bcRdV�f g kI�eJ\^P9MÌÏ � RdMcMcRdH
x+WXL#azOQW9y©��RdMcM�\AL#a;�1RGL o I]I]V�\AL#a9V9bcVXLYOQR!N{I�H�eJW9\^P�L#a;bcazK�RderOQb o LYOQbcI�a�f � P9bce"bce��!PXLYO"��R
V9Ivbca�OQP9bce�FXL#HrO>I#N�OQP9RU��I�HJ}�f

Ñ/P9Rda � x�f � ��f Æ�Æ��!bceiR � FXL#a9V9RdV�N{I�HiL;N{I�W9H�Ï�McRpK�RdM0ert]erOQRdyåL#a9V�I�a9Mst�OQP9R�HJRdeJI�aXL#a9\dR
OQRdHJy�e!L#HJR�}#RdF�OA��I�a9R�I���O^L#bca9e�OQP9RUN{I�McMcIB�!bca o R � F9HJRdeJeJbcI�a

��| f }f z w � a { e U ÍV^ U iJÍ U fEi U ^Ef� #iÍV^Rl ¯° �7l �c¯° s ^p� � #TiE^Rl7Æ ¯° �7l �c¯° s ^p� � #TfE^Rl2� ¯° �7l �c¯° s ^p� t � È�f � �
L#eJeJW9y�bca o OQPXLYO0L#McM�bca9F9W�O`N{HJRdx+W9Rda9\dbcRde�L#HJR�Rdx+WXL#MzOQIGL!eJbca o McR�K#L#McW9R#�Db5f R#fo� � w%��à$w)� � w�>f � P9bceibceGOQP9R$R � F9HJRdeJeJbcI�a-N{I�HGOQP9bcHJV]Ï�PXL#HJy�I�a9bc\ o Rda9RdHQLYOQbcI�a � �!~ S[� f q a�V9RdHJbsK]bca o OQP9R
Rdx+WXLYOQbcI�a�L#�1IBK�R#�)bsOibceiL#eJeJW9y�RdV-OQPXLYOUI�a9Mst,OQP9R o HJI�W9a9V�erO^LYOQR$bceiF1I�F9W9M�LYOQRdV � V9Rda9I#OQRdV
�zt { àJ� �`L#a9V�L#McM�RdMcRdy�RdazOQeUI#N s µ.¶ L#HJR�\dI�a9eJbcV9RdHJRdV-OQI��1R$Rdx+WXL#M�OQI�L�eJbca o McR[K#L#McW9R s ^Af
�!~ SÐR � F9HJRdeJeJbcI�a(PXL#e[bsOQe�y;L � bcy$W9yÙK#L#McW9R��!P9Rda�OQP9RvOQHJbcF9McR�HJRdeJI�aXL#a9\dR;\dI�a9V9bsOQbcI�a�bce
y�RpOA��OQPXLYO>bce�bca�OQP9R�\AL#eJR[I#N0Rdx+WXL#M)Rda9RdH o t�eJFXL#\dbca o edf
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Ã b o W9HJRvÈ�f Æ]Å � P9bcHJV]Ï�PXL#HJy�I�a9bc\ o Rda9RdHQLYOQbcI�a2L#e[L�N{W9a9\pOQbcI�a�I#N�OQP9RvF9P9I#OQI�a2Rda9RdH o t�bca�L
g kI�eJ\^P9MÌÏ � RdMcMcRdH>x+WXL#azOQW9y×��RdMcM5f � P9RTVXL#eJP9RdV]Ï^��eJI�McbcV.L#a9V=VXL#eJP9RdV]Ï�V9I#OJOQRdV-\dW9HrK�RdeUerO^L#a9V
N{I�H@è�wÐÉ�Z Æ]�Éè�w¬Æ�L#a9V²è�w©Æ½Z ���:HJRdeJF1Rd\pOQbsK�RdMst�f q a9eJRpO�V9bceJF9M�LAt]eGOQP9R�F1RAL#}.L#F9F1RAL#HJbca o
LYO ¯° �Ly6#TiE^pá�Æ[L#e�L�N{W9a9\pOQbcI�a�I#N è�N{I�H S wßÉ�Z Æ t Æ�L#a9V�Æ]f ���]V9Rda9I#OQRdV��zt�VXL#eJP9RdV]Ï^��eJI�McbcVL#a9V,VXL#eJP9RdV]Ï�V9I#OJOQRdV]Ï�Mcbca9Rded�9HJRdeJF1Rd\pOQbsK�RdMst�f

È�f È � P9bcHJV]Ï ~ L#HJy�I�a9bc\�SURda9RdHQLYOQbcI�a�bca,L g kI�eJ\^P9MÌÏ � RdMcMcRdH>ÛiWXL#azOQW9yÐÑ2RdMcM

Ñ2R�eJP9IB�*OQP9R�HJRdeJW9MsOQe0N{I�H �!~ S&bca�LGx+WXL#azOQW9y±��RdMcM�V9RdeJ\dHJbc�1RdV��zt[OQP9R g kI�eJ\^P9MÌÏ � RdMcMcRdH
F1I#OQRdazOQb�L#M5��bca9\dMcW9V9bca o OQP9R�RdMcRd\pOQHJbc\iwXRdMcV�RpÒ:Rd\pOQedf
� x�f � È�f � ��bce�V9bceJF9M�LAt�RdV=L#e>L�N{W9a9\pOQbcI�a�I#N0OQP9R�F9P9I#OQI�a,Rda9RdH o t�N{I�H!eJRpK�RdHQL#M`K#L#McW9Rde!I#Nè�bca Ã b o f � È�f Æ�� f q a;OQP9R>w o W9HJR#� S w§Æ½Z Ç�f�Z]bca9\dR>N{I�H"eJW9\^P,L[F1I#OQRdazOQb�L#MXOQP9RGRda9RdH o t;McRpK�RdMce

L#HJR>a9I#O�Rdx+WXL#McMst�eJFXL#\dRdV��]OQP9RdHJRiL#F9F1RAL#HJe�OQP9HJRdRGF1RAL#}+ed��V9bsÒ:RdHJRdazO�bca;L#y�F9McbsOQW9V9R#�zbca9erOQRAL#V
I#N)L�P+W o R>eJbca o McR�I�a9R#f � P9R>y;L � bcy$W9yßK#L#McW9R>LYOJO^L#bca9RdVvbce�I#N:OQP9R>I�HJV9RdH�I#N�ÉBÇ ÎXÍ�b y i á � i �
eJy;L#McMcRdH>OQPXL#a-OQP9RvI#OQP9RdHUR � F1RdHJbcy�RdazO^L#MI+ � � � � � ����Ç�-�I�HiOQP9RdI�HJRpOQbc\AL#M0wXa9V9bca o e�+ ��É����zÆ/-5�
L#MsOQP9I�W o P-OQP9R�V9bcF1I�McR$F9HJI]V9W9\pO U ÍV^ U iJÍ U fEi U ^EfTbca � x�f � È�f � �Gbce�\dI�y�FXL#HQL#�9McR$OQI�OQP9RvI�a9Rde
I���O^L#bca9RdV8bca7OQP9R=I#OQP9RdHv��I�HJ}+e²+ � � ����Ç�-5f � P9R=HJRAL#eJI�a
bcevOQP9R-L#�9eJRda9\dR=I#NiOQP9R.OQHJbcF9McR
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Ã b o W9HJRTÈ�f ��Å � P9R$F1RAL#}��)L#F9F1RAL#HJbca o LYO ¯° �)y #TiE^pá�Æ�bca.OQP9R$R � F9HJRdeJeJbcI�a-I#N �!~ S���L#eiL
N{W9a9\pOQbcI�a�I#N`OQP9R�RdMcRd\pOQHJbc\GwXRdMcV�N{I�H�OQP9RiK#L#McW9Rde�I#N$è�w±É�Z Æ t É�Z È t Æ t Æ½Z ��L#a9V.Æ½Z ��f S w§Æ$bcaOQP9RUw o W9HJR#f

HJRdeJI�aXL#a9\dR$bca � x�f � È�f � � f � P9R$F1RAL#},F1I�eJbsOQbcI�a9e>L#HJRT�9McW9R Ï�eJP9bsNuOQRdV.�!bsOQP.bca9\dHJRAL#eJbca o è=bca
L#\d\dI�HJVXL#a9\dR��!bsOQP � x�f � �9f �z� f � P9R�bca9eJRpO�eJP9IB�!e�OQP9R�F1RAL#}(I]\d\dW9HJHJbca o LYO�#TiE^pá�Æ-L#evL
N{W9a9\pOQbcI�a3I#NCè3N{I�HTOQP9R�K#L#HJbcI�W9eTK#L#McW9Rde$I#N S f�EGe�bsO�bce$\dMcRAL#HJMst���OQP9R�y;L � bcy$W9y �!~ S
K#L#McW9R#�]LAK#L#bcM�L#�9McR�LYO�#TiE^pá�Æ]�+bce"Rda9PXL#a9\dRdV�L#e"�1I#OQP�I#N�OQP9R>FXL#HQL#y�RpOQRdHJe"L#HJR>}#RdF�O�eJy;L#McMcRdHdf
� P9R;F1RAL#}�LYO0#TiE^pá�Æ�bce�eJP9IB�!a*L#eTL�N{W9a9\pOQbcI�a2RdMcRd\pOQHJbc\�wXRdMcV(LYO S wÕÆ�N{I�H�eJRpK�RdHQL#M

K#L#McW9Rde>I#NRè.bca Ã b o f � È�f �z� f>SURda9RdHQL#McMst��XOQP9R[F1RAL#}�K#L#McW9R�bca9\dHJRAL#eJRdeUL#e!OQP9RTRdMcRd\pOQHJbc\UwXRdMcV
bca9\dHJRAL#eJRdedf ~ IB��RpK�RdHd��bsO�V9Rd\dHJRAL#eJRdeT�!bsOQP�OQP9R�bca9\dHJRAL#eJbca o è2W9F�OQI�Z�yÔÈ � } � áY\dyäLYO
w � RdV���f+|�Rpt�I�a9V�OQP9bce�K#L#McW9R!I#N1OQP9R!wXRdMcV��zOQP9R!eJbsOQWXLYOQbcI�avbce�HJRpK�RdHJeJRdV�Å�OQP9R!eJy;L#McMcRdH0OQP9RCè
OQP9R[M�L#H o RdH�OQP9R[F1RAL#},LYO!w � RdV0��f � P9bce>y;LAt��1R[V9W9R�OQIvOQP9R[\dI�y�F9Mcbc\ALYOQRdV�\dI�y�F1RpOQbsOQbcI�a
�1RpO���RdRda�OQP9R$RdMcRd\pOQHJbc\[wXRdMcV�L#a9V=OQP9R$FXL#HQL#y�RpOQRdHJed�Éè�L#a9V S bca-V9RpOQRdHJy�bca9bca o V9R o HJRdR�I#N
OQP9R�L#ert]y�y�RpOQHrt�I#N�OQP9R;F1I#OQRdazOQb�L#M5f � P9R g kI�eJ\^P9MÌÏ � RdMcMcRdH[x+WXL#azOQW9yå��RdMcM o bsK�RdeTHQLYOQP9RdH
eJy;L#McMzK#L#McW9Rde0N{I�H �!~ S�f � P9R�y;L#bcaTHJRAL#eJI�avbce�OQP9R�a9I�a9R � bcerOQRda9\dR!I#NXOQP9R�OQHJbcF9McR�HJRdeJI�aXL#a9\dR
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bca$OQP9R!Rda9RdH o t�McRpK�RdMcedf0EGe�è�L#a9V S V9Rd\dHJRAL#eJR �!~ S¤Rda9PXL#a9\dRdedf � P9R!RdMcRd\pOQHJbc\�wXRdMcV�y;L#}#Rde
�!~ Slbca9\dHJRAL#eJRUN{I�H!L#McM1K#L#McW9Rde!I#N�OQP9R[L#ert]y�y�RpOQHrt�FXL#HQL#y�RpOQRdHJedf

È�f�� q azOQRda9eJbsO�tzÏ�hiRdF1Rda9V9RdazO Á RpN{HQL#\pOQbsK�R q a9V9R �

� P9R$bcazOQRda9eJbsO�t.I#N�OQP9R$I�F�OQbc\AL#M)wXRdMcV=bca9\dbcV9RdazOiI�a-L#a=I�F�OQbc\AL#M�y;LYOQRdHJb�L#M)\^PXL#a o RdeiOQP9R
HJRpN{HQL#\pOQbsK�R�bca9V9R � I#N�OQP9Rv\dI�HJHJRdeJF1I�a9V9bca o y;LYOQRdHJb�L#M5f � P9RvbcazOQRda9eJbsO�tzÏ�V9RdF1Rda9V9RdazO[\^PXL#a o R
bca�OQP9RUHJRpN{HQL#\pOQbsK�R�bca9V9R � bca�OQW9HJa.LYÒ:Rd\pOQe�OQP9R�F9HJI�FXL o LYOQbcI�a�I#N�OQP9R�I�F�OQbc\AL#M:�1RAL#yÕbca�OQP9R
y;LYOQRdHJb�L#M5��McRAL#V9bca o OQI�OQP9R,a9IBK�RdM>a9I�a9Mcbca9RAL#H�I�F�OQbc\AL#M�RpÒ:Rd\pOQedf/EGy�I�a o OQP9Rdy,�"��R.\AL#a
y�RdazOQbcI�a�r eJRdMsN�Ï�N{I]\dW9eJbca o I#N�Mcb o PzOKrs�Mr I�F�OQbc\AL#M!F9PXL#eJR=\dI�a/DJW o LYOQbcI�a�rs�Mr I�F�OQbc\AL#M!�9bcerO^L#�9bcMcbsO�t
L#a9V�I�F�OQbc\AL#M1er�!bsOQ\^P9bca o r9L#a9V5r O���IYÏ��1RAL#y \dI�W9F9Mcbca o rs��V9RpO^L#bcMce�I#N)�!P9bc\^P�\AL#a��1RiN{I�W9a9V�bca
L#V�K#L#a9\dRdV,a9I�a9Mcbca9RAL#H�I�F�OQbc\de�OQR � OQ�1I]I�}+e*+ Æ	����Æ � -5f
� P9R$HJRpN{HQL#\pOQbsK�RTbca9V9R � I#N�x+WXL#azOQW9y×��RdMcMce>PXLAK�R��1RdRda=erOQW9V9bcRdV-R � OQRda9eJbsK�RdMst{+ � È��n�	���� � �<��È]�<�
�]�<���]�T� � � � Ç�� � Æ+� � É#� � ��� � ��-5f q a&OQP9R=��I�HJ}+e,\dbsOQRdV¤L#�1IBK�R#�G\^PXL#a o Rde,bca

OQP9R�HJRpN{HQL#\pOQbsK�R�bca9V9R � L#eJeJI]\db�LYOQRdV-�!bsOQP=OQP9RvbcazOQRdHJ�XL#a9V�L#a9V-bcazOQRdHJeJW9�9�XL#a9V�OQHQL#a9eJbsOQbcI�a9e
bca�K#L#HJbcI�W9e[x+WXL#azOQW9yå��RdMcMced�0eJW9\^P*L#e[FXL#HQL#�1I�Mcbc\vL#a9V(eJRdy�bcFXL#HQL#�1I�Mcbc\�+ ��È�� � Æ+� � �]� � �	-5�
eJx+WXL#HJR + � � ��������� � -5��L#ert]y�y�RpOQHJbc\$eJbca o McR�+ �
�/-�L#a9V�V9I�W9�9McR�x+WXL#azOQW9y ��RdMcMce�+ � È/-5�`PXLAK�R
�1RdRda$bcazK�RderOQb o LYOQRdV�f Á Rd\dRdazOQMst���bcazOQRda9eJbsO�tzÏ�V9RdF1Rda9V9RdazO�HJRpN{HQL#\pOQbsK�R"bca9V9R � \^PXL#a o R�PXL#e��1RdRda
y�RAL#eJW9HJRdV.N{I�H>�9W9Mc}.S�L#EGe0+ � Ç�� �
� � � È�� � �/-�L#a9V-S�L#EGe^ÊYEGMuS�L#EGe>x+WXL#azOQW9y×��RdMcMce0+ � É.-5f
Ñ/P9RdHJRAL#ed�0OQP9R���I�HJ}+e$\dbsOQRdV(L#�1IBK�R;\dI�a9eJbcV9RdHJRdV2OQP9R;RpÒ:Rd\pO$I#N�OQP9R;L#ert]y�y�RpOQHrt�I�a2OQP9R
\^PXL#a o R�bca(OQP9R�HJRpN{HQL#\pOQbsK�R�bca9V9R � ��OQP9Rpt(\dI�a�wXa9RdV3OQP9RdbcH$erOQW9V9bcRde$OQI=OQP9R�w � RdV*}+bca9V*I#N

�#Ç



L#ert]y�y�RpOQHrt�I���O^L#bca9RdV�OQP9HJI�W o P[RdbsOQP9RdH��XL#a9V]Ï o L#F[Rda o bca9RdRdHJbca o I�H`R � OQRdHJaXL#M+wXRdMcV9edf ~ IB��Ï
RpK�RdHd�`L�F1I#OQRdazOQb�L#M�PXLAK]bca o L#V/DJW9erO^L#�9McR�L#ert]y�y�RpOQHrt���L#eUa9I#OUW9eJRdV�f � P9R g kI�eJ\^P9MÌÏ � RdMcMcRdH
F1I#OQRdazOQb�L#M�bce�eJW9bsO^L#�9McRiOQIvbcazK�RderOQb o LYOQRiOQP9R�bca[!XW9Rda9\dR[I#N�OQP9R[L#ert]y�y�RpOQHrt�f
� P9R�R � F9HJRdeJeJbcI�a$N{I�H0OQP9R�N{HJRdx+W9Rda9\ptzÏ�V9RdF1Rda9V9RdazO�HJRpN{HQL#\pOQbsK�R�bca9V9R � I#N1LiV9bcMcW�OQR"ert]erOQRdy

bce!L#F9F9HJI � bcy;LYOQRdV,L#e¾ � � ���$w ¾ �¡ ¢¢£ É�k2�>U Á R
+ � � ���E-¾ i� � w ¾ � � É�k8Æ�U Á R
+ ��-¾ i� � t � È�fsÉBÇz�

�!P9RdHJR ¾ � bce�OQP9R,�9W9Mc}3HJRpN{HQL#\pOQbsK�R�bca9V9R � f � P9RdHJRpN{I�HJR#��OQP9R,\^PXL#a o R.bca*OQP9R,HJRpN{HQL#\pOQbsK�R
bca9V9R � bce b ¾ � � ���$w§Æ�U Á R
+ � � ���E-¾ � Z � È�fsÉ�ÉD�

� eJbca o OQP9R�HJI#O^LYOQbca o ��LAK�R(L#F9F9HJI � bcy;LYOQbcI�a��I� � ���;N{I�H,L3O���IYÏ�McRpK�RdM[ert]erOQRdy bce o bsK�Rda
�zt�+ É�Éz��Æ	��- � � ���$w �>U { àh4 i ÍV^ � i¯° � �ðl0��ÍV^p� � i�k �

É�k � �ðl0��ÍV^p� i � ii k2��¤ i � Í � i t � È�fsÉDÆ��

�!P9RdHJR � Í | i } w � Í�Í | iEi } bce�OQP9R.McbsN{R Ï � V9RdF9PXL#eJbca o �TOQbcy�R#��¤ w ¿ 4�ÍV^ ¿ ¿ # ¿ á ¯° bce�OQP9R Á L#�9b
N{HJRdx+W9Rda9\pt�f m a9RG\AL#a�I���O^L#bca�OQP9RGN{W9McM1R � F9HJRdeJeJbcI�a�N{I�H"OQP9RibcazOQRda9eJbsO�tzÏ�V9RdF1Rda9V9RdazO!\^PXL#a o R
bca�OQP9R�HJRpN{HQL#\pOQbsK�R�bca9V9R � �zt�bca9eJRdHrOQbca o � x�f � È�fsÉDÆ���bcazOQI � x�f � È�fsÉ�ÉD� f
EGM0McIB�ßbcazOQRda9eJbsOQbcRdeGI#N�OQP9R$I�F�OQbc\AL#M`wXRdMcV��:OQP9R$R � F9HJRdeJeJbcI�a o bsK�Rda-�zt � x�f � È�fsÉDÆ��!\AL#a

�1R�L#F9F9HJI � bcy;LYOQRdV��0McRAL#V9bca o OQI=OQP9R�V9RdeJ\dHJbcF�OQbcI�a(I#N�OQP9R�\^PXL#a o R�bca2OQP9R�HJRpN{HQL#\pOQbsK�R;bca]Ï
V9R � �ztF� | Í }Q� ���vL#a9Vú� | f }Q� ��� ��R � F9HJRdeJeJbcI�a9e�I#NU�!P9bc\^P/L#HJR o bsK�Rda
�zt � x�f � ��f Æ#Çz�vL#a9V
� x�f � ��f Æ�Æ�� �]HJRdeJF1Rd\pOQbsK�RdMst�f q a;OQP9bce"\AL#eJR#�]OQP9RGbcazOQRda9eJbsO�tzÏ�V9RdF1Rda9V9RdazO!\^PXL#a o RGbce"V9RdeJ\dHJbc�1RdV
�zt Á R
+ � | f }J� ���E-5f2� | f }J� ���T\AL#a7�1R,L#\^P9bcRpK�RdV8�zt3OQP9R�F1RdHJy$W�O^LYOQbcI�a9e�I#NGOQP9R�N{HJRdx+W9Rda9\pt
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Ã b o W9HJR[È�f �9Å Á R
+ � � ���E-0L#eiLvN{W9a9\pOQbcI�a.I#N�OQP9RTF9P9I#OQI�a=Rda9RdH o t�f � P9RTV9I#OJOQRdV]Ï^�1eJI�McbcV.L#a9V
VXL#eJP9RdV]Ï�\dW9HrK�RdeGerO^L#a9V�N{I�HIè�wßÉ�Z Æ]�Qè�w§ÆvL#a9V è�w�Æ½Z ���9HJRdeJF1Rd\pOQbsK�RdMst�f
eJRpO � � t � t l�����bca � x�f � ��f Æ�Æ�� f � P9R�� | f }J� � \ l�� t � t ���Ubce�V9I�y�bcaXL#azO��!P9Rda*OQP9R�\dI�a]Ï
V9bsOQbcI�a8N{I�H�O���IYÏ�F9P9I#OQI�a/HJRdeJI�aXL#a9\dR�bce�y�RpO²+ ����-i�!P9bcMcR.OQRdHJy�e(� | f }J� � \ � t l�� t ���vL#a9V� | f }J� � \ � t � t l����"L#HJRUV9I�y�bcaXL#azO!LYO>I�a9R Ï�F9P9I#OQI�a�HJRdeJI�aXL#a9\dR#f � P9Rda,OQP9R�HJRdeJW9MsO!bce� | f } � ���·w Æ�Uox { à ¿ 4�ÍV^ ¿ a¾ � _v� #iÍV^Rl ¯° �7l �c¯° s ^ �j Û �

� #iÍV^Rl ¯° ��� i k �E¯° s ^ � i l ¿ 4�Í�Í�lð4�^E^ ¿ i¿ 4�ÍV^ ¿ i É
� #iÍV^Rl ¯° �ðl �c¯° s ^ � � #iÍV^Rl �c¯° s ^p� Ü t

� È�fsÉ3�z�
N{I�H�LiO���I[McRpK�RdM�ert]erOQRdy¬�!P9Rda;I�a9MstTOQP9R!HJRdeJI�aXL#azO�OQRdHJy�e"L#HJR�}#RdF�O�L#a9V�L#McM�OQP9R!RdMcRdy�RdazOQe
I#N s µ.¶ L#HJR;L#eJeJW9y�RdV�OQI.�1RvRdx+WXL#M�OQI.L,eJbca o McR�\dI�a9erO^L#azOTK#L#McW9R s ^Af q a�OQP9R�Rdx+WXLYOQbcI�a
L#�1IBK�R#�6xBw ¾ � _ ¿ # ¿ i á�Æ�U�bce�OQP9R�bcazOQRda9eJbsO�t�I#N0OQP9R�I�F�OQbc\AL#M1wXRdMcV�f
Ñ2R�PXLAK�R,F9McI#OJOQRdV Á R
+ � � ���E-!L#e�L=N{W9a9\pOQbcI�a*F9P9I#OQI�a*Rda9RdH o t3N{I�HvL-x+WXL#azOQW9y ��RdMcM

V9RdeJ\dHJbc�1RdVv�zt[OQP9R g kI�eJ\^P9MÌÏ � RdMcMcRdH0F1I#OQRdazOQb�L#M]bca Ã b o f � È�f �+�`LYO¥xBwdxKà � xKà`bce0OQP9R�eQLYOQW9HQLYOQbcI�a
bcazOQRda9eJbsO�t;L#a9V o bsK�Rda;�zt�xKà$w _ ³ Í�îÖi� s Í s ipá	�:U�4 i ÍV^ �!P9RdHJR s0Í | i } w ¯° á � Í | i } bce�OQP9R>V9b�L o I�aXL#M
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� I#Ò�Ï�V9b�L o I�aXL#Mu�0RdMcRdy�RdazOQe�I#N s µ.¶ � f�Ñ/P9bcMcR S bce"w � RdV,LYO!Æ]f Ç��]OQP9RiFXL#HQL#y�RpOQRdH<è�bce"O^L#}#Rda
OQI��1R�É�f Æ]��Æ]f Ç�L#a9V(Æ]f ���)V9Rda9I#OQRdV��zt�V9I#OJOQRdV]Ï^�)eJI�McbcV�L#a9V�VXL#eJP9RdV]Ï�Mcbca9RdeUbca-OQP9R�w o W9HJR#�
HJRdeJF1Rd\pOQbsK�RdMst�f � P9R�L#y�I�W9azO[I#N�OQP9R�\^PXL#a o R�bca�OQP9R�HJRpN{HQL#\pOQbsK�Rvbca9V9R � V9RdF1Rda9V9eTI�a�OQP9R
K#L#McW9RdeTI#NIè3L#a9V S ÅvL.M�L#H o Rv\^PXL#a o R�bca�OQP9R�HJRpN{HQL#\pOQbsK�R;bca9V9R � bce[F1I�eJeJbc�9McR�LYOTeJy;L#McMcRdH
K#L#McW9Rde�I#N0OQP9R[L#ert]y�y�RpOQHrt�FXL#HQL#y�RpOQRdHJedf � P9R�F1RAL#}+e>I#N Á R
+ � � ���E-)I]\d\dW9H>LYO

¯° �2w ¯° ��ÍV^�ò s i ï x�á:xKà�k/É t � È�fsÉK�+�
L#a9V�OQP9Rpt�L#HJR

Á R
+ � � ���E- õ ö � # w�ò ÉÆ �>U { àE4 i ÍV^s i ï x�á:xKà�k/É Z � È�fsÉ � �
� P9R�F1RAL#}.K#L#McW9RvbceiOQP+W9e[\dI�azOQHJI�McMcRdV��zt-OQP9RvV9bcF1I�McR�y;LYOQHJb � RdMcRdy�RdazOA�É4�ÍV^Bf�Z]bca9\dR�OQP9R
M�L#H o RdH�K#L#McW9Rde$I#N�OQP9R�FXL#HQL#y�RpOQRdHJe[t]bcRdMcV3L.M�L#H o RdH[x+WXL#azOQW9y½��RdMcM5�0�!P9bc\^P3bca�OQW9HJa3Rda]Ï
PXL#a9\dRdeG4�ÍV^A�:��R�I���O^L#bca=M�L#H o RdH>\^PXL#a o RdeUbca.OQP9R$HJRpN{HQL#\pOQbsK�R$bca9V9R � f � P9R�HJRdeJW9MsOQeieJP9IB�!a
P9RdHJR[L#HJR�bca,L#\d\dI�HJV��!bsOQP�OQP9I�eJR�I���O^L#bca9RdV�bca�OQP9R�I#OQP9RdH���I�HJ}+e0+ � È��Y�	�9�Y� � �Y��È��Y�
�]�Q���]�� � � � Ç�� � Æ]� � É�� � �]� � ��-5f
� P9R=F1RAL#}3K#L#McW9R.I#N Á R
+ � � ���E-Gbce�V9bceJF9M�LAt�RdV&L#e�L�N{W9a9\pOQbcI�a8I#N*è8N{I�HvOQP9R.eJRpK�RdHQL#M

K#L#McW9Rde�I#N S bca Ã b o f � È�f � � f q a o Rda9RdHQL#M5�9L#e�OQP9RUFXL#HQL#y�RpOQRdHJe�V9Rd\dHJRAL#eJR�OQP9RU\^PXL#a o RUbca�OQP9R
HJRpN{HQL#\pOQbsK�R[bca9V9R � V9Rd\dHJRAL#eJRdedf�EßeJbcy�F9McRUR � F9M�L#aXLYOQbcI�a�bce�OQP9R[V9Rd\dHJRAL#eJRTbca�OQP9R&4�ÍV^>K#L#McW9R
L#e$OQP9R�x+WXL#azOQW9y ��RdMcM��1Rd\dI�y�Rde�aXL#HJHJIB��RdH��!bsOQP(OQP9R�bca9\dHJRAL#eJbca o è7L#a9V S f�Ñ2R�y;LAt
eQLAt�OQPXLYO>L$F1I�eJeJbc�9Mst�M�L#H o Ri\^PXL#a o Ri�!bcMcM:I]\d\dW9H��!P9Rda�OQP9R�F1I#OQRdazOQb�L#M:FXL#HQL#y�RpOQRdHJe!L#HJR�L#e
eJy;L#McM�L#e!F1I�eJeJbc�9McR#f
q a�\dI�a9\dMcW9eJbcI�a��9bcazOQRda9eJbsO�tzÏ�V9RdF1Rda9V9RdazO>HJRpN{HQL#\pOQbsK�RUbca9V9R � bce!L$erOQHJI�a o N{W9a9\pOQbcI�a�I#N�OQP9R
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Ã b o W9HJR$È�f � Å � P9R�F1RAL#}�K#L#McW9R$I#N Á R
+ � � ���E-�L#eUL�N{W9a9\pOQbcI�a²è�f � P9R�V9I#OJOQRdV]Ï^�:eJI�McbcV-L#a9V
VXL#eJP9RdV]Ï�\dW9HrK�RdeGerO^L#a9V�N{I�H S w±É�Z Æ]� S w�Æ�L#a9V S w§Æ½Z ���XHJRdeJF1Rd\pOQbsK�RdMst�f
eJPXL#F1RTI#N�OQP9RTF1I#OQRdazOQb�L#M5f � P9bce>bce>y;L#bca9Mst�V9W9R[OQI�OQP9RTRpK�I�McW�OQbcI�a.I#N�OQP9RTV9bcF1I�McR�y;LYOQHJb �
RdMcRdy�RdazOA��4�ÍV^B�#�!bsOQP$OQP9R�\^PXL#a o Rde�bcaTOQP9R�FXL#HQL#y�RpOQRdHJedf0E
M�L#H o R�\^PXL#a o R�bcaTOQP9R�HJRpN{HQL#\pOQbsK�R
bca9V9R � bceTF1I�eJeJbc�9McR�LYO�eJy;L#McMcRdH�K#L#McW9RdeTI#NCè t S N{I�H[�!P9bc\^P3OQP9R g kI�eJ\^P9MÌÏ � RdMcMcRdHTF1I#OQRdazOQb�L#M
�1Rd\dI�y�Rde`�!bcV9RdHdf�Z]bca9\dR�OQP9R"�!bcV9RdH�x+WXL#azOQW9yæ��RdMcMce`t]bcRdMcV[M�L#H o RdH`V9bcF1I�McR�y;LYOQHJb � RdMcRdy�RdazOQe
bcavy;L o a9bsOQW9V9R � N{I�H�L#a�bca�wXa9bsOQR�x+WXL#azOQW9y¬��RdMcM ¿ 4�ÍV^ ¿ i �6â i � �z��R>I���O^L#bcavM�L#H o RdH�\^PXL#a o Rde
bca8OQP9R.HJRpN{HQL#\pOQbsK�R=bca9V9R � f � P9R=RdMcRd\pOQHJbc\,wXRdMcV
V9I]Rde�a9I#O�LYÒ:Rd\pO;OQP9R=HJRpN{HQL#\pOQbsK�R=bca9V9R �
\dI�a9eJbcV9RdHQL#�9Mst�W9a9McRdeJeCè,L#a9V S L#HJR�eJy;L#McM:Rda9I�W o P�f
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ô��,ó��$ÿ�û��"¦
ö=÷-ö.ù � ö.û$ó�� � ö,ÿ�û��������"�vó=ö.ü ó��"��÷����$ÿ � ÷-ö ÷��¨§�Qdü-÷���û�üP��,ó=ö,ÿ��=þ øúû�ùGùC�
�]fsÉ q azOQHJI]V9W9\pOQbcI�a

_>IB�æOQPXLYOG��RTPXLAK�R$erOQW9V9bcRdV-L;y�I]V9RdM`F1I#OQRdazOQb�L#M`F9HJI#wXMcR[bca.V9RpO^L#bcM5�9��R$\AL#a o I;bcazOQI
L=V9RpO^L#bcMcRdV(erOQW9V�t3I#NGL=y�I�HJR;HJRAL#McbcerOQbc\;F9HJI��9McRdy,f Ã I�HTOQP9bced����R�PXLAK�R�\^P9I�eJRda8L�Z]bÌÏ�ÖAÏ
V9I�F1RdV�S�L#EGe�x+WXL#azOQW9y¬��RdMcM5f Á Rd\dRdazO�L#V�K#L#a9\dRde"bca�RdF9bsO^L � b�L#M o HJIB��OQP�OQRd\^P9a9bcx+W9Rded��eJW9\^P
L#eUy�I�McRd\dW9M�L#H>�1RAL#yØRdF9bsO^L � t � �.| � �iy;L#}#R�bsOiF1I�eJeJbc�9McR$OQI�N�L#�9HJbc\ALYOQR$P9b o P-x+WXL#McbsO�t-Z]b
ÖAÏ�V9I�F1RdV�M�LAt�RdHJe�bca�S�L#EGe�x+WXL#azOQW9y ��RdMcM � ÛGÑ§� f � P9RURdMcRd\pOQHJI�a9e�eJW9F9F9McbcRdV��zt�Z]b�LYOQI�y�e
�!P9bc\^P�L#HJR>McI]\ALYOQRdV�bca;eJRpK�RdHQL#M�LYOQI�y�bc\�M�LAt�RdHJe"N{I�HJy«L�O���IYÏ�V9bcy�Rda9eJbcI�aXL#MXRdMcRd\pOQHJI�a o L#e�LYO
P9b o P,V9I�a9I�H>\dI�a9\dRdazOQHQLYOQbcI�a9edfiZ]W9\^P�ÛGÑ erOQHJW9\pOQW9HJRdeiPXLAK�R$F1I#OQRdazOQb�L#M)N{I�H!V9RpK]bc\dR$L#F9F9McbÌÏ
\ALYOQbcI�a9e�eJW9\^P(L#e[P9b o P]Ï�F1IB��RdH Ã ��� ed�0L#a9V�bca�N{HQL#HJRdV�V9RpK]bc\dRded�0R#f o f�bca�N{HQL#HJRdV�V9RpOQRd\pOQI�HJed�
y�I]V9W9M�LYOQI�HJed��L#a9V2N{HJRdx+W9Rda9\pt3\dI�azK�RdHrOQRdHJed�"�XL#eJRdV*I�a2OQP9R�bcazOQRdHJeJW9�9�XL#a9V3OQHQL#a9eJbsOQbcI�a2I#N
RdMcRd\pOQHJI�a9edf
q aTOQP9bce0FXL#HrO�I#N9OQP9R���I�HJ}��#��R�bcazK�RderOQb o LYOQR"OQP9R�a9I�a9Mcbca9RAL#H0L#�9eJI�HJF�OQbcI�aTeJF1Rd\pOQHQLiI#N�LUZ]b

� �



ÖAÏ�V9I�F1RdV�S�L#EGe�ÛGÑ �1I�W9a9V9RdVT�zt[bca�wXa9bsOQR��XL#HJHJbcRdHJe�bca�OQP9R�F9HJRdeJRda9\dR�I#N�OQP9R�RdMcRd\pOQHJbc\�wXRdMcV+ É�ÉK��-5f0Ñ2R!\AL#Mc\dW9M�LYOQR�OQP9R���LAK�R>N{W9a9\pOQbcI�a9e�L#a9V�Rda9RdH o tvMcRpK�RdMce�I#N�eJW9\^P�Z]b�ÖAÏ�V9I�F1RdV;S�L#EGe
ÛGÑ �1I�W9a9V9RdV*�zt2bca�wXa9bsOQR��XL#HJHJbcRdHJeTW9a9V9RdHvL#a3L#F9F9McbcRdV2RdMcRd\pOQHJbc\�wXRdMcV(�zt2eJI�MsK]bca o OQP9R
Z]\^P9H kI�V9bca o RdH�L#a9V g I�bceJeJI�a�Rdx+WXLYOQbcI�a9eUeJRdMsN�Ï�\dI�a9eJbcerOQRdazOQMst�f[Ñ2R�\AL#Mc\dW9M�LYOQR[OQP9Rva9I�a9Mcbca9RAL#H
L#�9eJI�HJF�OQbcI�a3Mcbca9R;eJPXL#F1R�N{I�HTK#L#HJbcI�W9e$RdMcRd\pOQHJbc\;wXRdMcV3erOQHJRda o OQP9evbca9\dMcW9V9bca o OQP9R�V9RdF1I�M�L#H�Ï
b n LYOQbcI�a�eJP9bsNuOG�zt�OQP9R[y�RpOQP9I]V.bcazOQHJI]V9W9\dRdV.�zt Ý L�L McW Þn azt7+ ÉK��-5f�Ñ2RTbcazK�RderOQb o LYOQR[P9IB�æOQP9R
a9I�a9Mcbca9RAL#H"L#�9eJI�HJF�OQbcI�a;eJF1Rd\pOQHJW9y V9RdF1Rda9V9e�W9F1I�a�OQP9R>��RdMcM��!bcV�OQP��]eJP9RdRpO�OQP9bc\^}+a9RdeJe�L#a9V
OQP9RvRdMcRd\pOQHJbc\�wXRdMcV�f�Ñ2RvwXa9V�erOQHJI�a o Mst�L#ert]y�y�RpOQHJbc\vL#�9eJI�HJF�OQbcI�a�Mcbca9R�eJPXL#F1RdeTL#a9V�HJRdV]Ï
eJP9bsNuOQRdV,F1RAL#}�F1I�eJbsOQbcI�a9e��!P9Rda,OQP9RdHJR[bce!a9I�RdMcRd\pOQHJbc\UwXRdMcV�f�|�W�O>�!P9Rda,OQP9R[RdMcRd\pOQHJbc\iwXRdMcV
bceiOQW9HJa9RdV�I�a��)OQP9bce[L#ert]y�y�RpOQHrt-L#a9V�HJRdV9eJP9bsNuO[L#HJRvV9Rd\dHJRAL#eJRdV2RdeJF1Rd\db�L#McMst-LYO�HJRdM�LYOQbsK�RdMst
P9b o P�wXRdMcV�K#L#McW9Rded�XM�L#H o RdH���RdMcM��!bcV�OQP9ed��L#a9V�OQP9bca9a9RdH�eJP9RdRpOQedf

�]f Æ � McRd\pOQHJI�a9bc\[Z+OQHJW9\pOQW9HJR[I#N�ÖAÏ�hiI�F1RdV,ÛiWXL#azOQW9yÕÑ2RdMcMce�]f Æ]fsÉ � P9RdI�HJRpOQbc\AL#M`hiRdeJ\dHJbcF�OQbcI�a

Â)RpO�´ iª© L#a9V ] Ç w�³ � ¯° i á�ª Ç ø i �1R�OQP9R"eJW9HrN�L#\dR"V9Rda9eJbsO�t[I#N�OQP9R�V9I�a9I�H0LYOQI�y�e`L#a9V[OQP9R
RpÒ:Rd\pOQbsK�R�|�I�P9H�HQL#V9bcW9ed��HJRdeJF1Rd\pOQbsK�RdMst�f�Ñ/P9Rda�OQP9RUP9RALAK+t�V9I�F9bca o \dI�a9V9bsOQbcI�a(´ iª© ] Ç ê É
bce>y�RpO>bca�OQP9RTF9M�L#a9R[I#N0OQP9RTM�LAt�RdHd��OQP9Rda=L#McM�OQP9RTV9I�a9I�HJeGL#HJR[bcI�a9b n RdV,\dI�y�F9McRpOQRdMst�f � P9R
OQI#O^L#M`Æ#h>Ï�RdMcRd\pOQHJI�a�\dI�a9\dRdazOQHQLYOQbcI�a��!bcMcM:�1R�Rdx+WXL#M�OQI�´ iª© bca�OQP9bce�\AL#eJR#f � I o RpOQP9RdH��!bsOQP
OQP9R$RdMcRd\pOQHJI�a9ed�:OQP9R$V9I�a9I�HULYOQI�y�eG\dHJRALYOQR�L;a9I�a+W9a9bsN{I�HJyÙRdMcRd\pOQHJI�erO^LYOQbc\TF1I#OQRdazOQb�L#M�� �VU � f
_>IB�*OQP9R�RdMcRd\pOQHJI�a9e�L#HJR�\dI�a�wXa9RdVva9I#O0�zt�W ) �VU � �#OQP9R��XL#HJHJbcRdH0F1I#OQRdazOQb�L#M5�D�9W�O�L#MceJIG�zt[OQP9R
RdMcRd\pOQHJI�erO^LYOQbc\�F1I#OQRdazOQb�L#M�Rda9RdH o t��RlMø/� �VU �Ubca-OQP9R o HJIB��OQP�V9bcHJRd\pOQbcI�a�� Èdf � P9R�HJRdeJW9MsO^L#azO

�#È



\dI�a�wXa9bca o F1I#OQRdazOQb�L#M�PXL#e!V9bceJ\dHJRpOQR�Rda9RdH o t�McRpK�RdMced�Q# ô f � P9RU�!P9I�McR�Rda9RdH o t�eJF1Rd\pOQHJW9yÔI#N
OQP9R�x+WXL#azOQW9yÕ��RdMcM)bce�V9RdeJ\dHJbc�1RdV,�zt

# w�# ô k ¯° i ´ i �
Æ�ª Ç t � �]fsÉD�

�!P9RdHJR ¯°9´�� bce�OQP9R�bca]Ï�F9M�L#a9Riy�I�y�RdazOQW9yÐI#N�OQP9R�RdMcRd\pOQHJI�a�f
� I>W9a9V9RdHJerO^L#a9V[OQP9R�I�F�OQbc\AL#M�F9HJI�F1RdHrOQbcRde)I#N�OQP9R�ert]erOQRdy,�YbsOQe`y;L#bcaUFXL#HQL#y�RpOQRdHJe)eJP9I�W9McV

�1RT\AL#Mc\dW9M�LYOQRdV�f � P9bceGbca9\dMcW9V9Rde>OQP9R$\dI�a�wXa9bca o F1I#OQRdazOQb�L#M���W ) �VU �$lºø/� �VU � �1OQP9R$a+W9y$�1RdH
I#NGRda9RdH o t*McRpK�RdMce;L#a9V*OQP9RdbcH�HJRdeJF1Rd\pOQbsK�R.Rda9RdH o bcRded�,# ô ��L#a9V*OQP9R�\dI�HJHJRdeJF1I�a9V9bca o ��LAK�R
N{W9a9\pOQbcI�a9eTv �VU ��RpOQ\#f
hiRdeJ\dHJbc�1RdV8bca*OQP9R ~ L#HrOQHJRdR.L#F9F9HJI � bcy;LYOQbcI�a���OQP9R,RdMcRd\pOQHJI�erO^LYOQbc\�F1I#OQRdazOQb�L#M�Rda9RdH o t��lMø/� �VU �5w W¬« �VU � �>\dHJRALYOQRdV¤�zt
OQP9R-RdMcRd\pOQHJI�a9e�L#a9V/V9I�a9I�HJed�>eQLYOQbcerwXRde�OQP9R g I�bceJeJI�a�r e

Rdx+WXLYOQbcI�a ù i W¬« �VU �ù U i w �>UÉø i³ � � ´ fª©© �VU ��l ¾ �VU �J� t � �]f Æ��
�!P9RdHJRR³ � bce:OQP9R�McI]\AL#M#V9bcRdMcRd\pOQHJbc\0\dI�a9erO^L#azOA�	´ fª©© �VU ��L#a9V ¾ �VU �)L#HJR0OQP9R�OQP9HJRdR Ï�V9bcy�Rda9eJbcI�aXL#M
V9I�a9I�H!L#a9V,RdMcRd\pOQHJI�a,V9Rda9eJbsOQbcRded�9HJRdeJF1Rd\pOQbsK�RdMst�f ¾ �VU ��bce o bsK�Rda,�zt

¾ �VU �Rw6x ô ¾ ô ¿ v ô �VU � ¿ i t � �]f �z�
�!P9RdHJR ¾ ô HJRdF9HJRdeJRdazOQe>OQP9R�L#HJRAL#M�RdMcRd\pOQHJI�a�\dI�a9\dRdazOQHQLYOQbcI�a�bca�OQP9R­H�OQP�eJW9�9�XL#a9V.L#a9V�bsO�bce
V9RpOQRdHJy�bca9RdV�OQP9HJI�W o P

¾ ô w ª Ç � �U ¯° i Mca�l{ÉRk*R � F®� #'¯�l2# ô� � �on � �]f �+�
���



bcaU�!P9bc\^PUOQP9R�RpÒ:Rd\pOQbsK�R"y;L#eJe)bce�O^L#}#RdaTL#e)\dI�a9erO^L#azOAf � P9R Ã RdHJy�b#Rda9RdH o t���#'¯0�Ybce)I���O^L#bca9RdV
L#e�OQP9R�eJI�McW�OQbcI�a�I#N ´ iª©© w�x ô ¾ ô Z � �]f � �
j�I�W9F9McRdV��!bsOQP � x�f � �]f Æ�� ��OQP9RTZ]\^P9H kI�V9bca o RdH�Rdx+WXLYOQbcI�a��¸El ¯° i

Æ�ª Ç ù iù U i kFWYX �VU �ÉkFW¬« �VU � » v µ �VU �Hw�# µ v µ �VU � t � �]f Èz�
�!bcMcMYF9HJIBK]bcV9R�W9e)�!bsOQPiOQP9R�\dI�HJHJRd\pO)��LAK�R�N{W9a9\pOQbcI�a9e)L#a9VUOQP9R�\dI�HJHJRdeJF1I�a9V9bca o Rda9RdH o tUMcRpK�RdMce
F9HJIBK]bcV9RdV2OQPXLYOT�1I#OQP(Rdx+WXLYOQbcI�a9e$L#HJR�eJI�MsK�RdV3eJRdMsN�Ï�\dI�a9eJbcerOQRdazOQMst�f ~ IB��RpK�RdHd��OQP9RdHJR;bce[a9I
L#aXL#Mst+OQbc\"eJI�McW�OQbcI�a[OQIiOQP9RdeJR�\dI�W9F9McRdV$V9bsÒ:RdHJRdazOQb�L#M]Rdx+WXLYOQbcI�a9edf q a$OQP9R�N{I�McMcIB�!bca o eJRd\pOQbcI�a9ed�
OQP9RdHJRpN{I�HJR#�1��RT�!bcMcM`L#V9I�F�OUL�a+W9y�RdHJbc\AL#M�y�RpOQP9I]V,OQI�wXa9V-I�W�O>OQP9RT��LAK�RTN{W9a9\pOQbcI�a9eiL#a9V
OQP9R�Rda9RdH o t�McRpK�RdMcedf

�]f Æ]f Æ _>W9y�RdHJbc\AL#M g HJI]\dRdV9W9HJR

q Oibce>RAL#eJbcRdH!OQI;PXL#a9V9McR[a+W9y�RdHJbc\AL#McMst�OQP9RTRdx+WXLYOQbcI�a9e>�!P9Rda.OQP9RTV9bcy�Rda9eJbcI�a9McRdeJe!K#L#HJbÌÏ
L#�9McRdeTL#HJR;bcazOQHJI]V9W9\dRdV�f�Ñ2RvOQHQL#a9erN{I�HJyåOQP9Rv��RdMcM"McRda o OQP���â��0V9I�F9bca o M�LAt�RdH�OQP9bc\^}+a9RdeJed�ùX�X�!P9RdHJR[��R$L#eJeJW9y�R[OQPXLYOC´ fª©© w6´ iª©© á	ùX�1L#a9V,OQP9RTF1I�eJbsOQbcI�a�� U ���!bsOQP,OQP9RdbcH>HJRdV9W9\dRdV
\dI�W9azOQRdHJFXL#HrOQe±°���b���L#a9V ]��zt,W9eJbca op] Ç + É�ÉBÇ/-5f � P9RTHJRdV9W9\dRdV-Rda9RdH o bcRdeG³d�:L#a9V.OQP9RTF1IYÏ
OQRdazOQb�L#Mce4².L#HJRibcazOQHJI]V9W9\dRdV��zt�HJRdeJ\AL#Mcbca o #��9L#a9V�W±�!bsOQP�³ Ó Ç � �!P9RdHJR/³ Ó Ç w�ø i á�Æ	³ � ] Ç
bce�OQP9R2RpÒ:Rd\pOQbsK�R Á t]V9�1RdH o � f � P9R2HJRdV9W9\dRdV±RdMcRd\pOQHJbc\�wXRdMcV9e ` �U\^PXL#H o R2V9Rda9eJbsOQbcRded� Õ �
L#a9V(OQRdy�F1RdHQLYOQW9HJRded��´*L#HJR�L#MceJI=bcazOQHJI]V9W9\dRdV*W9eJbca o OQP9R�\dI�HJHJRdeJF1I�a9V9bca o eJ\AL#McRdV(K#L#McW9RdeZ ^Rµ1³ Ó Ç á	ø ] Ç y � Z � É`} � \dy ÎXÍ � ¾ ^Rµ ] Ç Î½f ylÉBÇ ÍVg \dy Î½f �]L#a9V � ^�µ1³ Ó Ç á � y�È
�½Z�� Ú f

�	�



q a�K]bcRp��I#N�OQP9bce�HJRdeJ\AL#Mcbca o F9HJI]\dRdV9W9HJR#� � x�f � �]f Æ����1Rd\dI�y�Rdeù i ²�«ù�] i w��:U ë Õ fª© � ]:�ñl Õ � ]:� í t � �]f����
�!P9RdHJR Õ fª© � ]:�Hw ] Ç i ´ iª© á>b«N{I�H ¿ ] ¿ á%b�á�Æ�L#a9V.Ç�I#OQP9RdHr�!bceJR#f � x�f � �]f �z��HJRAL#V9eÕ � ]:�Rw�x ô Õ ô ¿�¶ ô � ]:� ¿ i Z � �]f �z�
bca.�!P9bc\^P ¶ ô HJRdF9HJRdeJRdazOQe­H�OQP-\dI�HJHJRdeJF1I�a9V9bca o V9bcy�Rda9eJbcI�a9McRdeJe>��LAK�R$N{W9a9\pOQbcI�a�f � x�f � �]f �+�
HJRdV9W9\dRde!OQI Õ ô w ´

Æ�U Mca�l{ÉRk*R � F®� ³�¯�l2³ ô´ �Dn Z � �]f � �
Ã bcaXL#McMstvOQP9R�V9bcy�Rda9eJbcI�a9McRdeJe>Z]\^P9H kI�V9bca o RdH�Rdx+WXLYOQbcI�a,bce¸El ù iù�] i kL²[X � ]:��kL²�« � ]:�Ék ` ] » ¶ ô � ]:�Hw�³ ô ¶ ô � ]:��Z � �]fsÉBÇz�

�!bsOQP�OQP9R��1I�W9a9VXL#Hrt�\dI�a9V9bsOQbcI�a9e�I#N ¶ ô � ò/°�á�Æ��$w§Ç�f
Ñ2R�eJI�MsK�R�OQP9RdeJR,V9bcy�Rda9eJbcI�a9McRdeJeTRdx+WXLYOQbcI�a9e��zt(OQP9R�wXa9bsOQR�V9bsÒ:RdHJRda9\dR�y�RpOQP9I]V�f q a

�9HJbcRpN���OQP9R-V9bcy�Rda9eJbcI�a9McRdeJe�K#L#HJb�L#�9McRh°�bce�V9bceJ\dHJRpOQb n RdV&�!bsOQP�´·k©É-y�RdeJP/F1I�bcazOQe�L#a9V
� x�f � �]f�����L#a9V � x�f � �]fsÉBÇz��L#HJR�\dI�azK�RdHrOQRdV=bcazOQIvLveJRpO>I#N�wXa9bsOQRUV9bsÒ:RdHJRda9\dR[Rdx+WXLYOQbcI�a9edÅ

É° i + ²�« � ] ô c ÍQ�ñl*Æ:²�« � ] ô ��kL²�« � ] ô ÎXÍQ�E-nw��:U²ë Õ fª©© � ] ô �ñl Õ � ] ô �Öí t � �]fsÉ�ÉD�l É° i + � y � ] ô c ÍQ�ñl*Æ�� y � ] ô ��k2� y � ] ô ÎXÍQ�E-½kL² � ] ô �h� y � ] ô �$w�³ y � y � ] ô � t � �]fsÉDÆ��
�!P9RdHJR�] ô w � ° lP°�á�Æ�L#a9V ° wN°�á � ´ k¬ÉD�TN{I�H � wäÇ t É t ZKZKZ t ´ klÉ���HJRdeJF1Rd\pOQbsK�RdMst�f
� P9R.\dI�HJHJRdeJF1I�a9V9bca o �1I�W9a9VXL#Hrt*\dI�a9V9bsOQbcI�a9ev�1Rd\dI�y�R®²�« � ]Q^p��wN²�« � ] þ c ÍJ�(w½Ç�L#a9V� y � ]Q^ �Hw�� y � ] þ c ÍQ�Hw¤Ç��XHJRdeJF1Rd\pOQbsK�RdMst�+ É�ÉBÇ�-5f
� P9R"a9R � O�eJRd\pOQbcI�a[F9HJRdeJRdazOQe0OQP9R"HJRdeJW9MsOQe`I#N�OQP9R"a+W9y�RdHJbc\AL#Mzy�RpOQP9I]V[V9RdeJ\dHJbc�1RdV$L#�1IBK�R#f

� �



�]f Æ]f � Á RdeJW9MsOQe>L#a9V.hibceJ\dW9eJeJbcI�a

� P9R!RdMcRd\pOQHJI�a9bc\�F9HJI�F1RdHrOQbcRde�I#N�L�Z]bXÖAÏ�V9I�F1RdV;S�L#EGe�ÛGÑ �1I�W9a9V9RdVv�zt�bca�wXa9bsOQR��XL#HJHJbÌÏ
RdHJe�PXLAK�R��1RdRda�bcazK�RderOQb o LYOQRdV�OQP9RdI�HJRpOQbc\AL#McMst��zt�y;L#azt�L#W�OQP9I�HJe&+ Æ�Æ+��ÉBÇ�È]��ÉBÇ
�+��ÉBÇ��]��ÉBÇ � �
É�ÉBÇ]�)É�É�É#�)É�ÉDÆ3-5f�EGMceJI�OQP9RdHJR[L#HJR�y;L#azt�R � F1RdHJbcy�RdazOQe!\dI�a9eJbcV9RdHJbca o OQP9R�RdMcRd\pOQHJI�a9bc\U�XL#a9V
erOQHJW9\pOQW9HJR�eJW9\^P3L#e�bca�N{HQL#HJRdV�L#�9eJI�HJF�OQbcI�aF+ � ��-5� Á L#y;L#aF+ ��� ��ÉBÇ�Ç���ÉBÇ�É:-5��L#a9V2y;L o a9RpOQIYÏ
OQHQL#a9eJF1I�HrO�y�RAL#eJW9HJRdy�RdazOQe"+ ÉBÇzÆ+��ÉBÇ��]��ÉBÇ	�9��ÉBÇ � -�bca�Z]b�ÖAÏ�V9I�F1RdV2S�L#EGe[ÛGÑ � eJRdR;Z]P9bc}
L#a9V��,R n HJbcaÉ+ É � -�L#a9V ~ L#HJHJbceC+ Æ#Ç�-�N{I�H�L#a;R � \dRdMcMcRdazO�HJRpK]bcRp�/I#N�OQP9RGeJW9�ADJRd\pO � f � P9RdHJRpN{I�HJR#�
��R�eJP9IB�*OQP9R�a+W9y�RdHJbc\AL#M+HJRdeJW9MsOQe0HJRderOQHJbc\pOQRdV$OQIieJI�y�R"eJF1Rd\dbswX\�K#L#McW9Rde0I#NXOQP9R�FXL#HQL#y�RpOQRdHJedf
q a$OQP9bce0FXL#HrO�I#NXOQP9R���I�HJ}���OQP9R�a+W9y�RdHJbc\AL#M]FXL#HQL#y�RpOQRdHJe�L#HJR�O^L#}#RdavL#e�ª Ç w¤Ç[Z Ç�È
��ª(^A�³ � w ÉDÆ½Z��]�,´ iª©© w � j ÉBÇ ÍVi \dy Î½i �<ùúwúÆ#Ç� E[�<â w � Ç�Ç� E[f � P9R,OQRdy�F1RdHQLYOQW9HJR,bce

}#RdF�Ov\dI�a9erO^L#azO�LYO � wì�dZ Æ Ú f � P9R�RdMcRd\pOQHJbc\;wXRdMcV3bce$HJRderOQHJbc\pOQRdV(OQI-\^PXL#a o R��1RpO���RdRda
ÇGl&ÉBÇ�Ç�} � \dy ÎXÍ f � P9R[P9b o P9RdH!RdMcRd\pOQHJbc\iwXRdMcV9e>y;LAt�\AL#W9eJR s lð­úy�b � bca o + ÉDÆ#ÇK-�eJI�bsO>bce
eQLYN{RTOQI�V9RAL#M��!bsOQP=McIB��RdHGK#L#McW9Rdedf Ñ2R$F9McI#OGOQP9R$\dI�a�wXa9bca o F1I#OQRdazOQb�L#M`�!bsOQP=HJRdeJF1Rd\pOUOQI
OQP9R Ã RdHJy�b�McRpK�RdM"bca Ã b o f �]fsÉ�f q a2OQP9R�L#�9eJRda9\dR�I#N�OQP9R�L#F9F9McbcRdV2RdMcRd\pOQHJbc\vwXRdMcV��0bsOTbce[bca
OQP9RTN{I�HJy×I#N�\^PXL#HQL#\pOQRdHJbcerOQbc\ � Ï�eJPXL#F1R$F1I#OQRdazOQb�L#M5f � P9R�\AL#Mc\dW9M�LYOQRdV.\dI�a�wXa9bca o F1I#OQRdazOQb�L#M
bca2OQP9R�L#�9eJRda9\dR�I#N�OQP9R�RdMcRd\pOQHJbc\;wXRdMcV3L#F9F9HJIzL#\^P9Rde�OQI n RdHJI�LYO$OQP9R�Mcbcy�bsOQe�I#N�OQP9R���RdMcM
bca�L#\d\dI�HJVXL#a9\dR��!bsOQPF+ É�É�É:-��9W�O�a9I#O�bca-Mcbca9RT�!bsOQPº+ É�ÉBÇ�-5f q a-OQP9RveQL#y�R$w o W9HJR#����R�L#MceJI
eJP9IB�©OQP9R;\dI�a�wXa9bca o F1I#OQRdazOQb�L#M�bca�OQP9R;F9HJRdeJRda9\dR�I#N�OQP9R�RdMcRd\pOQHJbc\vwXRdMcV9eTI#N � Ç�} � \dy ÎXÍ
L#a9V7ÉBÇ�Ç�} � \dy ÎXÍ f � P9RdHJR�bce�L#a�I��zK]bcI�W9e[L#ert]y�y�RpOQHrt-bcazOQHJI]V9W9\dRdV��zt=OQP9R�wXRdMcV�f � P9R
wXRdMcV�OQRda9V9e�OQITMcIB��RdH�OQP9R>F1I#OQRdazOQb�L#M�LYO"OQP9R>a9R o LYOQbsK�R>eJbcV9R>I#N:OQP9R U �]OQP+W9e"��RGR � F1Rd\pO�OQP9R
V9bcerOQI�HrOQbcI�a.I#N�OQP9RT��LAK�R$N{W9a9\pOQbcI�a9eGOQIB��L#HJV9eGOQP9R$a9R o LYOQbsK�RTeJbcV9R#f � P9bceGMcIB��RdHJbca o I#N�OQP9R
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Ã b o W9HJRJ�]fsÉ�Å � P9R
\dI�a�wXa9bca o F1I#OQRdazOQb�L#MvN{HJI�y OQP9R
eJRdMsN�Ï�\dI�a9eJbcerOQRdazO3eJI�McW�OQbcI�alI#N�OQP9R
Z]\^P9H kI�V9bca o RdHvOQP9R ~ L#HrOQHJRdR.Rdx+WXLYOQbcI�a9ev�!bsOQP7HJRdeJF1Rd\pO�OQI�OQP9R Ã RdHJy�b�McRpK�RdM!N{I�H�OQP9R=L#F]ÏF9McbcRdV=RdMcRd\pOQHJbc\TwXRdMcV9eUI#N4Z w¬Ç�} � \dy ÎXÍ � V9I#OJOQRdV�Mcbca9RB� �IZ w � Ç�} � \dy ÎXÍ � eJI�McbcV=Mcbca9RB� �
L#a9V�Z wßÉBÇ�Ç�} � \dy ÎXÍ � VXL#eJP9RdV,Mcbca9RB� f
\dI�a�wXa9bca o F1I#OQRdazOQb�L#M0bceiK�RdHrt�y$W9\^P�RpK]bcV9RdazO��!P9Rda�OQP9R$wXRdMcV�erOQHJRda o OQP�bceUbca9\dHJRAL#eJRdV-OQI
ÉBÇ�Ç�} � \dy ÎXÍ L#eibca Ã b o fn�]fsÉ�f q a-N�L#\pOGOQP9RdHJR�R � bcerOQe�L;eJRd\dI�a9VXL#Hrt=��RdMcM�LYOiOQP9R$a9R o LYOQbsK�R
eJbcV9R�I#N U f ~ IB��RpK�RdHd�0OQP9RdHJR;bce�a9I,\dHJbsOQbc\AL#M0K#L#McW9RvI#N�OQP9R�RdMcRd\pOQHJbc\�wXRdMcV��!P9bc\^P2\AL#W9eJR;L
eJW9V9V9Rda-V9Rd\dHJRAL#eJR$bca,OQP9RTa9R o LYOQbsK�R[eJbcV9RTI#N�OQP9RT\dI�a�wXa9bca o F1I#OQRdazOQb�L#M5�Xbca9erOQRAL#V,��R$eJRdR$L
y�I�a9I#OQI�a9bc\�McIB��RdHJbca o I#N:OQP9R>F1I#OQRdazOQb�L#M�LYO�OQP9R>a9R o LYOQbsK�R>eJbcV9R>I#N:OQP9R!��RdMcM1L#a9V�L�eJy�I]I#OQP
N{I�HJy;LYOQbcI�a�I#N0eJRd\dI�a9VXL#Hrt�OQHJb�L#a o W9M�L#H"��RdMcM`L#e!bca7+ É�É�É:-5f
� P9RTeJW9�9�XL#a9V-I]\d\dW9FXLYOQbcI�a9eGL#HJR[V9bceJF9M�LAt�RdV-L#eiLvN{W9a9\pOQbcI�a,I#N�L#F9F9McbcRdV.RdMcRd\pOQHJbc\UwXRdMcV

bca � L#�9McR*�]fsÉ�f � P9R o HJI�W9a9V,erO^LYOQR�eJP9IB�!eiL$��RAL#}�RdMcRd\pOQHJbc\UwXRdMcV�V9RdF1Rda9V9Rda9\pt,�!P9bcMcRiOQP9R
I#OQP9RdH�erO^LYOQRded�XRdeJF1Rd\db�L#McMst;eJRd\dI�a9V.L#a9V�OQP9bcHJV�R � \dbsOQRdV�erO^LYOQRded�1L#HJRieJRda9eJbsOQbsK�RUOQI�OQP9RiwXRdMcV�f
� P9RGbcazOQRdHJRderOQbca o F1I�bcazO�bce�OQPXLYO�OQP9R!wXHJerO�R � \dbsOQRdV�erO^LYOQRGI]\d\dW9FXLYOQbcI�a�wXHJerO�V9Rd\dHJRAL#eJRde!L#a9V
OQP9Rda,bca9\dHJRAL#eJRde!�!bsOQP�OQP9RUwXRdMcV�f
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Ã b o W9HJR@�]f Æ]Å � P9R�eJx+WXL#HJRdV���LAK�R�N{W9a9\pOQbcI�a9e�I#N�OQP9R o HJI�W9a9V � V9I#OJOQRdV]Ï�Mcbca9RB� �]wXHJerO!R � \dbsOQRdV
� VXL#eJP9RdV]Ï�V9I#OJOQRdV�� ��L#a9V[OQP9R"eJRd\dI�a9V$R � \dbsOQRdV � VXL#eJP9RdVTMcbca9RB��eJW9�9�XL#a9V9e � Lz��bca�OQP9R"L#�9eJRda9\dR
I#N�OQP9R�RdMcRd\pOQHJbc\[wXRdMcV�� � ���!N{I�HGOQP9R�L#F9F9McbcRdV=RdMcRd\pOQHJbc\[wXRdMcV-I#N4Z w � Ç�} � \dy ÎXÍ �)L#a9V � \B�
N{I�H�OQP9R[L#F9F9McbcRdV�RdMcRd\pOQHJbc\iwXRdMcV,I#N¥Z wßÉBÇ�Ç�} � \dy ÎXÍ f

�zÆ



� L#�9McRR�]fsÉ�Å � P9R"\AL#Mc\dW9M�LYOQRdV�eJW9�9�XL#a9VTI]\d\dW9FXLYOQbcI�a9e)bcaUOQP9R�W9a9bsO`I#N:ÉBÇ ÍVi \dy Î½i N{I�H�K#L#HJbcI�W9e
RdMcRd\pOQHJbc\iwXRdMcV9edf

Z � } � \dy ÎXÍ � ¾ Í ¾ i ¾ f ¾ a
Ç ��f Ç�È	���A�]É É�f Æ]ÉBÈ	�zÈzÆ Ç�f � �	��É3�
� Ç�fsÉK�zÇ���È �� Ç Æ]f ��� È�ÉK�
� É�fsÉ/���]ÉK�A� Ç�f��#È �	� É/� Ç�f Ç�È�Ç���Ç�Ç
ÉBÇ�Ç Æ]f�� � È�È � Æ É�f � � Æ	�zÆ�� Ç�f � � ÉBÇ�Ç � Ç�f Ç�Ç�Ç�Ç�Ç�Ç

Ñ2R�V9bceJF9M�LAt�OQP9R;wXHJerO$OQP9HJRdR;��LAK�R�N{W9a9\pOQbcI�a9e$bca Ã b o fñ�]f Æ � Lz��Ï � \B�[L#a9V2OQP9RdbcHT\dI�HJHJR Ï
eJF1I�a9V9bca o Rda9RdH o t7K#L#McW9Rde�N{HJI�y OQP9R Ã RdHJy�b!McRpK�RdMGbca Ã b o f��]f ��f � P9R n RdHJIYÏ�wXRdMcV8��LAK�R
N{W9a9\pOQbcI�a9e�L#HJRG\dI�y�F9McRpOQRdMst�ert]y�y�RpOQHJbc\iL#HJI�W9a9V U w¤Ç�L#e�R � F1Rd\pOQRdV�f � P9R o HJI�W9a9V�erO^LYOQR
bce�McI]\AL#Mcb n RdV$bcavLUaXL#HJHJIB��RdH�HJR o bcI�a$OQPXL#a�OQP9R�R � \dbsOQRdV�erO^LYOQRdedf0Ñ/P9RdavOQP9R�RdMcRd\pOQHJbc\�wXRdMcVvbce
OQW9HJa9RdV�I�a��zOQP9R���LAK�R!N{W9a9\pOQbcI�a9e�erO^L#HrOQRdVvOQI�eJP9bsNuO�OQIUOQP9R!McRpNuO�eJbcV9R�I#N1OQP9R���RdMcM�L#e�\dMcRAL#HJMst
eJRdRda�bca Ã b o f��]f Æ � ���0L#a9V Ã b o f��]f Æ � \B� f � P9bce�bce�I��zK]bcI�W9e�N{I�H0OQP9R�wXHJerO"L#a9VveJRd\dI�a9VvR � \dbsOQRdV
erO^LYOQRde��!P9bcMcR o HJI�W9a9VverO^LYOQR���LAK�R>N{W9a9\pOQbcI�avbce�McRdeJe�V9bcerOQI�HrOQRdV�f0E�O4Z wßÉBÇ�Ç�} � \dy ÎXÍ ����R
eJRdR�OQPXLYO0OQP9R o HJI�W9a9V�L#a9V$wXHJerO�R � \dbsOQRdV�erO^LYOQRde�L#HJR"��RdMcM�eJRdFXL#HQLYOQRdV�f Ã b o f	�]f �>eJP9IB�!e�OQPXLYO
OQP9R>\dI�HJHJRdeJF1I�a9V9bca o Rda9RdH o t�McRpK�RdMce�R � \dRdF�O�N{I�H�OQP9R>eJRd\dI�a9V�R � \dbsOQRdV;eJW9�9�XL#a9V�Rda9RdH o t�L#HJR
bca9eJRda9eJbsOQbsK�R�OQIUOQP9R!RdMcRd\pOQHJbc\�wXRdMcVvRdeJF1Rd\db�L#McMst$W9F�OQIiZ w � Ç�} � \dy ÎXÍ f � P9R o HJI�W9a9V�erO^LYOQR
L#a9V3OQP9R�wXHJerOvR � \dbsOQRdV7erO^LYOQR�Rda9RdH o bcRde�y�IBK�R�OQIB��L#HJV9evRAL#\^P7I#OQP9RdHvLYOvP9b o P9RdH�RdMcRd\pOQHJbc\
wXRdMcV9edfTÑ2RvV9bcV-a9I#O�I��9eJRdHrK�R;L#azt�L#�9HJW9F�O�V9HJI�F�bca-Rda9RdH o t-McRpK�RdMce[LYO/ZÙw � Ç�} � \dy ÎXÍ
L#e!F1I�bcazOQRdV�I�W�O!bca Á RpN�f + É�ÉBÇ�-5f
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Ã b o W9HJR"�]f ��Å � P9R;Rda9RdH o bcRde[I#N�OQP9R o HJI�W9a9V � V9I#OJOQRdV2Mcbca9RB� �)OQP9RvwXHJerOTR � \dbsOQRdV � VXL#eJP9RdV]Ï
V9I#OJOQRdV-Mcbca9RB� �:L#a9V.OQP9R$eJRd\dI�a9V�R � \dbsOQRdV � VXL#eJP9RdV�Mcbca9RB��eJW9�9�XL#a9V9ei�!bsOQP=HJRdeJF1Rd\pOUOQI;OQP9R
Ã RdHJy�b�McRpK�RdM`L#e>L$N{W9a9\pOQbcI�a�I#N�OQP9R[L#F9F9McbcRdV�RdMcRd\pOQHJbc\iwXRdMcV�f

�]f � _>I�a9Mcbca9RAL#H q azOQRdHJeJW9�9�XL#a9V=EG�9eJI�HJF�OQbcI�a�I#N�ÖAÏ�hiI�F1RdV.ÛiWXL#azOQW9yÐÑ2RdMcMce

� P9RdHJR$L#HJRTLvN{Rp��OQP9RdI�HJRpOQbc\AL#M)��I�HJ}+eGI�a,OQP9R$L#�9eJI�HJF�OQbcI�a,F9HJI�F1RdHrOQbcRde>I#N�Z]b�ÖAÏ�V9I�F1RdV
S�L#EGe�ÛGÑ/e + ÉBÇ�����É�ÉDÆ]��É�É3��-5f � P9RdeJR,\dI�a9\dRdazOQHQLYOQR,I�a7I�a9Mst2OQP9R�Mcbca9RAL#HTOQRdHJy bca7L#�]Ï
eJI�HJF�OQbcI�a3\dI]RpÓ�\dbcRdazO;L#a9V*b o a9I�HJR;OQP9R�V9RdF1I�M�L#HJb n LYOQbcI�a(L#a9V*R � \dbsOQI�a*eJP9bsNuOQe�R � \dRdF�O�N{I�H
Z�L#eQL o LA��L�8:9�;	=?>T+ É�É3�/-5f ~ IB��RpK�RdHd��bca�eJW9\^P;erOQHJW9\pOQW9HJRde�OQP9R�V9RdF1I�M�L#HJb n LYOQbcI�a�L#a9VvR � \dbsOQI�a
eJP9bsNuOQe�L#HJR=a9I#O�a9R o Mcb o bc�9McR7+ � -UL#a9V
OQP9R=bcazOQRdHJeJW9�9�XL#a9V¤L#�9eJI�HJF�OQbcI�a&F9HJI]\dRdeJe�bce�y�I]V9bÌÏ
wXRdV¤�zt&OQP9RdeJR�RpÒ:Rd\pOQeð+ É�É3��-5f � P9R�V9RdF1I�M�L#HJb n LYOQbcI�a
eJP9bsNuO,RdeJeJRdazOQb�L#McMst
\dI�y�Rde�N{I�HJyÜL
� OQbcy�R Ï�V9RdF1Rda9V9RdazO � ~ L#HrOQHJRdRvOQRdHJyåHJRdM�LYOQRdV�OQI�OQP9R�P9b o P]Ï�N{HJRdx+W9Rda9\pt�wXRdMcV�bca9V9W9\dbca o OQP9R
L#�9eJI�HJF�OQbcI�a�f � L#\^P7RdMcRd\pOQHJI�a3N{RdRdMcevL#a7RpÒ:Rd\pOQbsK�R�wXRdMcV3OQPXLYOvbce�V9bsÒ:RdHJRdazO�N{HJI�y½OQP9R�R � Ï
OQRdHJaXL#M�wXRdMcV��zt.OQP9R$y�RAL#a ~ L#HrOQHJRdR$wXRdMcV-I#N�OQP9R�RdMcRd\pOQHJI�a9eiF1I�M�L#HJb n RdV=�zt.OQP9R�R � OQRdHJaXL#M
wXRdMcV�f � P+W9ed�)OQP9R$R � OQRdHJaXL#M0wXMcRdV-bceieJ\dHJRdRda9RdV��zt.OQP9R�x+WXL#eJbÌÏ�O���IYÏ�V9bcy�Rda9eJbcI�aXL#M`RdMcRd\pOQHJI�a

�	�



o L#e*+ � -5f � P9R[R � \dbsOQI�a,eJP9bsNuO!bce�V9W9R�OQI�OQP9R$j�I�W9McI�y$��bcazOQRdHQL#\pOQbcI�a��1RpO���RdRda.OQP9R�R � \dbsOQRdV
RdMcRd\pOQHJI�a=L#a9V.OQP9RTx+WXL#eJbÌÏ�P9I�McR�McRpNuOG�1RdP9bca9V.bca,OQP9R o HJI�W9a9V.erO^LYOQR(+ � -5f Ý L#McW n azt,PXL#e>\AL#MÌÏ
\dW9M�LYOQRdV�L#ert]y�y�RpOQHJbc\!L#a9VvHJRdV]Ï�eJP9bsNuOQRdV�a9I�a9Mcbca9RAL#H�bcazOQRdHJeJW9�9�XL#a9V;L#�9eJI�HJF�OQbcI�avMcbca9R�eJPXL#F1R+ ÉK�	-"N{I�H�L.HJRd\pO^L#a o W9M�L#H�S�L#EGevÛGÑ �!P9Rda3OQP9R�V9RdF1I�M�L#HJb n LYOQbcI�a�RpÒ:Rd\pOvbceTF9HJI�F1RdHJMst�bca]Ï
\dMcW9V9RdV�f � P9bce�bce�R � F1RdHJbcy�RdazO^L#McMst�I��9eJRdHrK�RdV�N{I�H�y�I]V9W9M�LYOQbcI�a]Ï�V9I�F1RdVvHJRd\pO^L#a o W9M�L#H�S�L#EGe
ÛGÑ/e!�zt.Z]P9RdHr�!bcað8:9<;	=?>M+ É�É � -�L#a9V.j�HQL#b o 8:9,;	=?>M+ É�ÉBÈ/-5f
� P9R[eJbca o McRiFXL#HrOQbc\dMcRiV9RdeJ\dHJbcF�OQbcI�a,I#N�OQP9R�bcazOQRdHJeJW9�9�XL#a9V.L#�9eJI�HJF�OQbcI�a��

Ð�� � t x���w �>U ¯° � { àh4 i ÍV^¾ � _ ¯° s ië �E¯° �ðl{#iÍV^p� i k ¯° i s ii � É�kLx�á:xKàr� í Z � �]fsÉ3�z�
bce�a9I#OGL#V9Rdx+WXLYOQR�N{I�H�OQP9R[P9RALAK]bcMstzÏ�V9I�F1RdV�x+WXL#azOQW9yÔ��RdMcMce&+ ���	-5f�E±\dI�HJHJRd\pO>N{I�HJy$W9M�LYOQbcI�a
y$W9erO$O^L#}#R�bcazOQI-L#\d\dI�W9azO�OQP9R�bcazOQRdHQL#\pOQbcI�a(�1RpO���RdRda*OQP9R�RdMcRd\pOQHJI�a9edf q a(N�L#\pOA��OQP9R�L#�]Ï
eJI�HJF�OQbcI�a�F9HJI]\dRdeJe�bce"LYÒ:Rd\pOQRdV��ztvR � \dbsOQI�a�L#a9V;V9RdF1I�M�L#HJb n LYOQbcI�a�eJP9bsNuOQe�bca�eJRdy�bc\dI�a9V9W9\pOQI�H
P9RpOQRdHJI�erOQHJW9\pOQW9HJRde3+ � -5f Ã I�HvR � L#y�F9McR#��OQP9R,V9RdF1I�M�L#HJb n LYOQbcI�a3eJP9bsNuOvbce�N{I�W9a9V7OQI�Rda9PXL#a9\dR
OQP9RvOQHQL#a9eJbsOQbcI�a�Rda9RdH o t��zt2L#�1I�W�O$Æ#Ç \ bca2L��!bcV9R�Z]b"ÖAÏ�V9I�F1RdV(ÛGÑ�+ É�É3��-5f � P9Rda2OQP9R
L#�9eJI�HJF�OQbcI�a�y;L � bcy$W9y V9I]Rde!a9I#O!I]\d\dW9H!LYO�OQP9RURda9RdH o t�V9bsÒ:RdHJRda9\dR@#TiJÍRw�#Ti$l{#iÍ��9W�O
HQLYOQP9RdH>L#a�Rda9RdH o t o bsK�Rda��zt�+ É�É � -

# iiJÍ w�# iiJÍ � ÉRk Ð l Ñ ��Z � �]fsÉK�+�
� P9R;x+WXL#azOQbsOQbcRde Ð L#a9V Ñß� �1I#OQP ê Çz�rL#HJR�\AL#McMcRdV�V9RdF1I�M�L#HJb n LYOQbcI�a�L#a9V2R � \dbsOQI�a2eJP9bsNuOQed�
HJRdeJF1Rd\pOQbsK�RdMst�fÕZ]bca9\dR��1I#OQP/FXL#HQL#y�RpOQRdHJe,L#HJR�F1I�eJbsOQbsK�R#�>OQP9R�V9RdF1I�M�L#HJb n LYOQbcI�a
\AL#W9eJRde.L

� �



�9McW9R Ï�eJP9bsNuO��!P9bcMcRGOQP9RUR � \dbsOQI�a�\AL#W9eJRde>L�HJRdV9eJP9bsNuO!bca�OQP9RiOQHQL#a9eJbsOQbcI�a�Rda9RdH o t�f � P9RUV9RdF1IYÏ
M�L#HJb n LYOQbcI�a�eJP9bsNuO!bce�\AL#Mc\dW9M�LYOQRdV�OQP9HJI�W o PÐ w �:UÉø i � ¾ Í�l ¾ ip�³ � #TiJÍ Åu· îÖiÎ · îÖi ù U ¸�Å ÁÎ · îÖi ù U û �Qi �VU û �`��Í �VU û � » i Z � �]fsÉ � �
� P9R�R � \dbsOQI�a,RpÒ:Rd\pOGbce o bsK�Rda��ztÑ w Æ � ¾ Íñl ¾ i �#TiJÍ Å · îÖiÎ · îÖi ù U � ii �VU �`� i Í �VU � ± W9Ë�S � ¾ �VU �J�± ¾ �VU � Z � �]fsÉBÈz�
~ IB��RpK�RdHd� Ñ bce"a9R o Mcb o bc�9Mst$eJy;L#McM�bca�P9RALAK]bcMstzÏ�V9I�F1RdV�S�L#EGe^ÊYEGMuS�L#EGe"ert]erOQRdy�e3+ � -5f � P+W9ed�
��R[V9Iva9I#O!bca9\dMcW9V9RUbsO!bca�OQP9RUN{W9HrOQP9RdH!\AL#Mc\dW9M�LYOQbcI�a9edf
� P9R$RpÒ:Rd\pOUI#N�OQP9RTV9RdF1I�M�L#HJb n LYOQbcI�a�eJP9bsNuOiI�a,OQP9R$Mcbca9RAL#H>L#�9eJI�HJF�OQbcI�a � x�wßÇz��bce$DJW9erO

OQP9R$HJRdF9M�L#\dRdy�RdazOiI#N�OQP9R$HJRdeJI�aXL#a9\dR$Rda9RdH o t�#TiJÍ!�!bsOQP #&iJÍ0+ � x�f � �]fsÉK�+�E-5�1HJRdeJW9MsOQbca o bca
L=�9McW9R Ï�eJP9bsNuO$�!P9bcMcR�}#RdRdF9bca o OQP9R�Mcbca9RdeJPXL#F1R�W9a9\^PXL#a o RdV�f ~ IB��RpK�RdHd��bsO$bce�a9I#O�eJW9\^P8L
erOQHQL#b o PzOJN{I�Hr��L#HJV�O^L#eJ}v�!P9Rda�x !w¤Ç�fI+ ÉK�	-5f�Ñ/P9Rda�OQP9RiV9RdF1I�M�L#HJb n LYOQbcI�a�eJP9bsNuO�bce�F9HJI�F1RdHJMst
bca9\dMcW9V9RdV7bca*OQP9R,\AL#Mc\dW9M�LYOQbcI�a9ed��OQP9R.L#�9eJI�HJF�OQbcI�a7Mcbca9R��1Rd\dI�y�Rde�erOQHJI�a o Mst*L#ert]y�y�RpOQHJbc\
L#a9V�OQP9R��9McW9R Ï�eJP9bsNuO[bca�OQP9RvOQHQL#a9eJbsOQbcI�a�Rda9RdH o t�F9HJIBK]bcV9RdV(�zt-OQP9R;V9RdF1I�M�L#HJb n LYOQbcI�a-eJP9bsNuO
bceTHJRdV9W9\dRdV�+ ÉK�	-5f � P9bce$bcazOQRdHJRderOQbca o F9P9Rda9I�y�RdaXL=PXL#e$�1RdRda*R � F1RdHJbcy�RdazO^L#McMst�I��9eJRdHrK�RdV
N{I�HUL��zÇ�Ç� E�Ï��!bcV9R�S�L#EGe�ÛGÑ y�I]V9W9M�LYOQbcI�a]Ï�V9I�F1RdV,�zt=eJbcMcbc\dI�a.M�LAt�RdHJeUI#N"eJP9RdRpO�V9Rda9eJbsO�t
É�Z � j ÉBÇ ÍVi \dy Î½i �!P9bc\^P�L#HJRiF9M�L#\dRdV=ÉDÆ � Ç  E¤N{HJI�y«RAL#\^P�eJbcV9RGI#N)OQP9Ri��RdMcM1�zt�Z]P9RdHr�!bca78:9;	=?>�+ É�É � -5f�E¬F1I�eJeJbc�9McR$HJRAL#eJI�a�bce>OQP9R�eJb o a9bswX\AL#azOiF1I�F9W9M�LYOQbcI�a.I#N�OQP9R$eJRd\dI�a9V�eJW9�9�XL#a9V
OQP9HJI�W o P�HJRdeJI�aXL#azO�R � \dbsO^LYOQbcI�a�f0Z]bca9\dR��!P9Rda[OQP9bce�I]\d\dW9HJe)OQP9R"L#�9eJI�HJF�OQbcI�a�L#a9V�OQP9R�L#�9bcMcbsO�t
I#N!OQP9R�RdMcRd\pOQHJI�a9e$OQI�V�t]aXL#y�bc\AL#McMst�eJ\dHJRdRda*OQP9R�R � \dbsOQbca o HQL#V9b�LYOQbcI�a2bce�HJRdV9W9\dRdV�f � PXLYO
HJRdeJW9MsOQe$bca3L.HJRdV9W9\pOQbcI�a3bca2OQP9R�V9RdF1I�M�L#HJb n LYOQbcI�a�eJP9bsNuO�L#a9V(OQP+W9eTOQP9R�F1RAL#}�F1I�eJbsOQbcI�a2bce
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HJRdV]Ï�eJP9bsNuOQRdV�OQIB��L#HJV9e�OQI$OQP9R��XL#HJRUF1RAL#};F1I�eJbsOQbcI�a�I#N�OQP9R�L#�9eJI�HJF�OQbcI�a�Mcbca9R#f�EGe!L�HJRdeJW9MsOA�
OQP9R[L#�9eJI�HJF�OQbcI�a�Mcbca9Ri�1Rd\dI�y�Rde>L#ert]y�y�RpOQHJbc\�+ É�É � -5f
El�9HJbcRpN�y;LYOQP9Rdy;LYOQbc\AL#M)V9RdeJ\dHJbcF�OQbcI�a.I#N�OQP9RTRpÒ:Rd\pOQeiV9RdeJ\dHJbc�1RdV�L#�1IBK�R$\AL#a=�1R o bsK�Rda

L#e�N{I�McMcIB�!edÅ � P9R�RpK�I�McW�OQbcI�a�I#N�OQP9R�V9Rda9eJbsO�t�y;LYOQHJb � ü ��� ��bce o bsK�Rda,�zt± ü± � w É�c¯° + § ^�k § û ��� � t ü -YlL³ ü t � �]fsÉ/���
�!P9RdHJR § ^;bcevOQP9R.W9a9F1RdHrOQW9HJ�1RdV ~ L#y�bcMsOQI�a9b�L#a��"L#a9V8OQP9R § û ��� �vbcevOQP9R.RpÒ:Rd\pOQbsK�R.F1RdH�Ï
OQW9HJ�9bca o ~ L#y�bcMsOQI�a9b�L#a��9L#a9V+³lbce�OQP9RTHJRdM�L � LYOQbcI�a,I�F1RdHQLYOQI�Hdf � P9RTHJRdM�L � LYOQbcI�a,I�F1RdHQLYOQI�H
bceG\dI�a9eJbcV9RdHJRdV-OQI�PXLAK�R$O���I�V9bcerOQbca9\pOiRdMcRdy�RdazOQe � Í!OQP9R$bcazOQRdHJeJW9�9�XL#a9V�HJRdM�L � LYOQbcI�a,OQbcy�R
L#a9V � i!OQP9RUbcazOQHQL#eJW9�9�XL#a9V,HJRdM�L � LYOQbcI�a;OQbcy�R#f�j�I�a9eJbcV9RdH�OQP9RiOQP9RUN{I�McMcIB�!bca o N{I�HJyÐI#N�OQP9R
bca9\dbcV9RdazO�wXRdMcV # ��� �Hw
¸#*ø Î ô z Â k¹¸#*ÇÒø ô z Â Z � �]fsÉ3�z�
� P9Rda,OQP9R § û ��� ��\AL#a,�1RU�!HJbsOJOQRda,L#e3+ ÉK�	-§ û ��� �Hw�ø3# ��� � U l �>UÉø i³ � Å ÁÎ�. ù U û Å Á�ºÎ�. ù U û û b ¾ �VU û û t�� ��Z � �]fsÉ � �
~ RdHJR#�)OQP9Rvbca9\dbcV9RdazOUwXRdMcV²# ��� �ibcei\dI�a9eJbcV9RdHJRdV�OQI�y�I]V9bsNut�OQP9RvV9Rda9eJbsO�t-V9bcerOQHJbc�9W�OQbcI�a-I#N
RdMcRd\pOQHJI�a9e>L#a9V,P9Rda9\dR�OQP9R ~ L#HrOQHJRdR�F1I#OQRdazOQb�L#M5f � P9bce!bce�HJR:!XRd\pOQRdV.�zt�OQP9R�\^PXL#a o R�I#N0OQP9R
V9bcerOQHJbc�9W�OQbcI�a���b ¾ �VU[t�� � �Xbca � x�f � �]fsÉ � � f
Ñ/bsOQP9bca�OQP9R�HJI#O^LYOQbca o Ï���LAK�R�L#F9F9HJI � bcy;LYOQbcI�a�L#a9V2HJRderOQHJbc\pOQbcI�a�I�a9Mst=OQI�OQP9R�erOQRAL#V�tzÏ

erO^LYOQR�HJRdeJF1I�a9eJRded��OQP9R�a9I�a9V9b�L o I�aXL#M:y;LYOQHJb � RdMcRdy�RdazOQe!I#N ü ��� ��L#a9V § û ��� ��L#HJR o bsK�Rda��zt§ ûô y ��� �$w�»§ ûô y � ���cø Î ô z Â kd»§ ûô y � l����cø ô z Â t � �]f Æ#Çz�
�
�



ü ô y ��� �Hw ¸ü ô y � ���cø Î ô z Â k ¸ü ô y � l����cø ô z Â Z � �]f Æ]ÉD�
� P9R[L#�9eJI�HJF�OQbcI�a�bca,L�W9a9bsO>L#HJRALvbce o bsK�Rda,�zt²+ ÉK�	-

� � � t x���w É
Æ Á R ¸{ ÁhÁ � � t x�� ¿ ¸# ¿ i t � �]f Æ�Æ��

�!P9RdHJR ¸{ ÁhÁ � � t x���w ø i � l � ��� � ¾ Í�l ¾ i �ª Ç ` iJÍ ¼ � � t x�� § ÍVi# iiJÍ l �E¯° � i �ñl � Æ ¯° � s i � �]f Æ	�z�
bce�OQP9R�a9I�a9Mcbca9RAL#H�\dI�a9V9W9\pOQbsK]bsO�t�L#a9V

¼ � � t x���w·¸�É�k xx.^ ¿ § ÍVi ¿ i Æ s ii � # iiJÍ k �E¯° ��� i �+ # iiJÍ l �E¯° ��� i - i k � Æ ¯° � s i � i�» ÎXÍ Z � �]f Æ��+�
~ RdHJR ¾ ô bce�OQP9R,\dI�HJHJRdeJF1I�a9V9bca o eJW9�9�XL#a9V
I]\d\dW9FXLYOQbcI�a�� ` iJÍ$bce�OQP9R,I�eJ\dbcMcM�LYOQI�H$erOQHJRda o OQP
o bsK�Rda3�zt3Æ�ª(^ � #TiIl�#iÍJ�Já 3 ¿Ä¼ �Qi ¿ U ¿ ��Í`À ¿ i ¯° i 5 � § ÍVi�w »§ ûÍVi � ���Já ¸#@4�ÍViA� s ô w ¯° á � ô �¥xðw_ ³ Í�îÖi� ¿ ¸# ¿ i á�Æ�U�bce�OQP9R�bcazOQRda9eJbsO�t�I#N�OQP9R�bca9\dbcV9RdazO!I�F�OQbc\AL#M�HQL#V9b�LYOQbcI�a���x.^,w _ ³ Í�îÖi� s Í s i á	�:Uø i ¿Ä¼ �Qi ¿ U ¿ ��Í`À ¿ i bce�OQP9R�eQLYOQW9HQLYOQbcI�a�bcazOQRda9eJbsO�t�f
� P9R § ÍVi>eQLYOQbcerwXRde*+ ÉK�	-

§ ÍViG¸�É�k Ð # iiJÍ# iiJÍ l �E¯° ��� i l � Æ ¯° � s i ¼ � � t x�� » wßÉ�Z � �]f Æ � �
Ã I�H�\dI�y�FXL#HQL#�9McRibcazOQRda9eJbsOQbcRded� � x�f � �]f Æ � �"\AL#a��1RUeJI�MsK�RdV,I�a9Mst;a+W9y�RdHJbc\AL#McMst�f�|�W�O��!P9Rdax8��x.^$I�a9R;\AL#a(I���O^L#bca(L.eJbcy�F9McR�L#aXL#Mst+OQbc\AL#M�eJI�McW�OQbcI�aú+ ÉK�	-"OQI � x�f � �]f Æ � � f q a2N�L#\pOA�
�!P9Rda Ð w¤Ç��9W�OR��bce�erOQbcMcM�M�L#H o R#� � x�f � �]f Æ	�z�0OQI o RpOQP9RdH��!bsOQP � x�f � �]f Æ��+��L#a9V � x�f � �]f Æ � �
o bsK�R � x�f � �]fsÉ3�z� f
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Ã b o W9HJR��]f �9Å � P9R�V9RdF1I�M�L#HJb n LYOQbcI�a2eJP9bsNuO Ð L#evL=N{W9a9\pOQbcI�a*I#N>OQP9R�RdMcRd\pOQHJbc\�wXRdMcV�f � P9R
eJI�McbcV���V9I#OJOQRdV���L#a9V
VXL#eJP9RdV]Ï�V9I#OJOQRdV
Mcbca9RdeverO^L#a9V8N{I�H�b U wúÆ#Ç  E[��b U w½È�Ç  ET��L#a9Vb U w±ÉBÇ�Ç� E[�XHJRdeJF1Rd\pOQbsK�RdMst�f
�]f ��fsÉ Á RdeJW9MsOQe>L#a9V.hibceJ\dW9eJeJbcI�a

� P9R�a+W9y�RdHJbc\AL#M�bca9F9W�O�FXL#HQL#y�RpOQRdHJe[L#HJR�O^L#}#Rda(L#eUOQP9RveQL#y�R$K#L#McW9RdeU�!bsOQP-OQP9I�eJR�bca
OQP9R�F9HJRpK]bcI�W9e!eJRd\pOQbcI�a�f
Ñ2RiwXHJerO�\dI�a9eJbcV9RdH�OQP9RUbcy�F1I�HrO^L#a9\dR>I#N Ð N{I�H�eJRpK�RdHQL#M�K#L#McW9Rde�I#N)OQP9Ri��RdMcM1�!bcV�OQP�L#a9V

eJP9RdRpO!OQP9bc\^}+a9RdeJeJRde>W9a9V9RdH!L#a�RdMcRd\pOQHJbc\GwXRdMcV�bca Ã b o fd�]f �9f Ã I�H�LTw � RdV â��9bsO�bce�\dMcRAL#H�OQPXLYO
OQP9RGeJP9RdRpO�OQP9bc\^}+a9RdeJeJRde�PXL#e o HJRALYO�bca[!XW9Rda9\dRiI�a�OQP9RGV9RdF1I�M�L#HJb n LYOQbcI�aveJP9bsNuO"N{I�H�L#azt�K#L#McW9R
I#N�OQP9R�RdMcRd\pOQHJbc\�wXRdMcV�Å;L#eTOQP9R*b U bca9\dHJRAL#eJRde Ð bca9\dHJRAL#eJRdevL#MceJI9f.Ñ/P9Rdaºâ±bceT\^PXL#a o RdV
OQP9RdHJR[bce>a9I�a9I#OQbc\dRAL#�9McR�\^PXL#a o RTbca Ð LYO n RdHJI;RdMcRd\pOQHJbc\UwXRdMcV�f ~ IB��RpK�RdHd�1�!P9Rda.OQP9R�wXRdMcV
bce�OQW9HJa9RdV�I�a���L#eTâ7bce�V9Rd\dHJRAL#eJRdV Ð bca9\dHJRAL#eJRde!eJb o a9bswX\AL#azOQMst�f � P9bce�\AL#a��1R�eJRdRda,\dMcRAL#HJMst
N{I�HRâ{w���Ç�Ç� E[f0Ñ2R>PXLAK�R>\AL#Mc\dW9M�LYOQRdV;L#MceJI Ñ �z�9W�O"��R>PXLAK�R>N{I�W9a9VvOQP9bce�eJP9bsNuO�OQI[�1R!K�RdHrt
eJy;L#McM5f0E�O>y�I�erOA�9bsO!bce�McRdeJe�OQPXL#a�É \ I#N Ð f
Ñ2R$eJP9IB�ßOQP9RTOQHQL#a9eJbsOQbcI�a.Rda9RdH o t #&iJÍ!OQI o RpOQP9RdHG�!bsOQP5#TiJÍ!N{I�HGeJRpK�RdHQL#M�K#L#McW9RdeiI#NRâ
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L#a9V�b U bca Ã b o fd�]f � f0Ñ2RiI��9eJRdHrK�RUOQPXLYO #&iJÍ�bce�L#Ms��LAt]e�\dI�a9eJbcV9RdHQL#�9Mst o HJRALYOQRdH"OQPXL#a�#TiJÍ
N{I�H�L#azt�K#L#McW9R�I#N�Â=L#a9V�b U LYO�HJRdM�LYOQbsK�RdMst$McIB��RdH�RdMcRd\pOQHJbc\�wXRdMcV�erOQHJRda o OQP9edf�E�O�w � RdV���RdMcM
�!bcV�OQP���L#a=bca9\dHJRAL#eJRTbca+b U HJRdeJW9MsOQeGbca-L;V9Rd\dHJRAL#eJR$bca.OQP9R[OQHQL#a9eJbsOQbcI�a.Rda9RdH o t.eJbca9\dRTOQP9R
F1I#OQRdazOQb�L#M��XL#HJHJbcRdHUV9bcy�bca9bceJP9Rdedf � P9bce�RpÒ:Rd\pOTbceU\dMcRAL#HJMst=eJRdRda2bca-OQP9R�w o W9HJR#Å[M�L#H o RdH±b U
K#L#McW9Rde[t]bcRdMcV2eJy;L#McMcRdH #&iJÍ[L#a9V2#TiJÍ�RpK�Rda3OQP9I�W o P2OQP9R;V9RdF1I�M�L#HJb n LYOQbcI�a�eJP9bsNuO$bce[M�L#H o RdH
N{I�H!OQP9R[M�L#H o RdH!eJP9RdRpOiOQP9bc\^}+a9RdeJeJRdedf q N�OQP9R[��RdMcM)�!bcV�OQP.bce>V9Rd\dHJRAL#eJRdV=OQP9RT\^PXL#a o RTbca,OQP9R
OQHQL#a9eJbsOQbcI�a*Rda9RdH o bcRde�LYO�McIB��RdH�wXRdMcV*K#L#McW9Rde�bce�a9I#O;eJb o a9bswX\AL#azOAf&|�W�O�OQP9bcevbce�a9I#O�OQP9R
\AL#eJR�N{I�H$OQP9R�P9b o P9RdH$wXRdMcV*K#L#McW9RdedÅ��!P9RdaFâÙw ��Ç�Ç  EÕ�1I#OQP #&iJÍ�L#a9VF#TiJÍ�V9Rd\dHJRAL#eJRde
y�I�HJR�eJMcIB�!Mst-OQPXL#a�OQP9I�eJR�N{I�H[M�L#H o RdHU��RdMcM��!bcV�OQP9e[�!bsOQP�OQP9R;RdMcRd\pOQHJbc\vwXRdMcV�f,Z]bca9\dR�OQP9R
V9RdF1I�M�L#HJb n LYOQbcI�a�eJP9bsNuOGbca9\dHJRAL#eJRde>�!bsOQP�OQP9RTbca9\dHJRAL#eJbca o RdMcRd\pOQHJbc\UwXRdMcV=LYOCâºw ��Ç�Ç� E[��OQP9R
V9bsÒ:RdHJRda9\dRi�1RpO���RdRda #&iJÍ�L#a9V�#TiJÍ�bce�HJRdM�LYOQbsK�RdMstvP9b o P�LYO Ã w±ÉBÇ�Ç�} � áY\dy \dI�y�FXL#HJRdV;OQI
OQP9I�eJR[LYOIâ{w � Ç�Ç  E[f
Ñ2R�eJP9IB��OQP9R�I�eJ\dbcMcM�LYOQI�H�erOQHJRda o OQP,bca�OQP9R[L#�9eJRda9\dRTL#a9V�OQP9R�F9HJRdeJRda9\dR[I#N�OQP9R�V9RdF1IYÏ

M�L#HJb n LYOQbcI�a,eJP9bsNuOiN{I�HGK#L#HJbcI�W9eiRdMcRd\pOQHJbc\TwXRdMcV=K#L#McW9RdeUL#a9V�eJP9RdRpO�OQP9bc\^}+a9RdeJeJRde[bca Ã b o f��]f È��
Ã b o f	�]f��]�zL#a9V Ã b o f	�]f �GN{I�H�OQP9R���RdMcM��!bcV�OQP9e�I#N1â{w � Ç�Ç� E[�
â{w��zÇ�Ç� E[�zL#a9VBâ{w���Ç�Ç� E[�
HJRdeJF1Rd\pOQbsK�RdMst�f � P9RTI�eJ\dbcMcM�LYOQI�H�erOQHJRda o OQP=bce>LvV9bcy�Rda9eJbcI�a9McRdeJe�x+WXL#azOQbsO�t.L#a9V,bsO>bce!bcy�F1I�H�Ï
O^L#azO[bca�L#McM�L#HJRAL#e�I#N�I�F�OQbc\AL#M0eJF1Rd\pOQHJI�eJ\dI�Fzt�eJbca9\dRvbsOUN�L#\dbcMcbsOQbcRde!OQP9Rv\dI�y�FXL#HJbceJI�a�I#N"OQP9R
OQHQL#a9eJbsOQbcI�a=erOQHJRda o OQP9e�bca-V9bsÒ:RdHJRdazO�F9Pzt]eJbc\AL#M�ert]erOQRdy�edf � P9RvI�eJ\dbcMcM�LYOQI�H>erOQHJRda o OQP�bceiRda]Ï
PXL#a9\dRdV(�!bsOQP�OQP9R;bca9\dMcW9eJbcI�a�I#N�OQP9R;V9RdF1I�M�L#HJb n LYOQbcI�a-eJP9bsNuOAf q O$bcy�F9HJIBK�Rde[N{W9HrOQP9RdH��!bsOQP
OQP9R�bca9\dHJRAL#eJR�bca2OQP9R�eJP9RdRpO�OQP9bc\^}+a9RdeJeJRde;LYO$\dI�a9erO^L#azO���RdMcM��!bcV�OQP�f � P9R�RpÒ:Rd\pOvI#N!OQP9R
V9Rd\dHJRAL#eJR,bca3OQP9R���RdMcM��!bcV�OQP*bce$OQI�bca9\dHJRAL#eJR�OQP9R�I�eJ\dbcMcM�LYOQI�HTerOQHJRda o OQP�f � eJF1Rd\db�L#McMst(LYO
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Ã b o W9HJRM�]f � Å � P9RGbcazOQRdHJeJW9�9�XL#a9V;OQHQL#a9eJbsOQbcI�avRda9RdH o tv�!bsOQP�L#a9V��!bsOQP9I�W�O�OQP9R>V9RdF1I�M�L#HJb n LDÏ
OQbcI�a;eJP9bsNuO�L#e�L[N{W9a9\pOQbcI�a�I#N�OQP9RiRdMcRd\pOQHJbc\>wXRdMcV�f � P9RieJI�McbcV��+V9I#OJOQRdV��XL#a9V�VXL#eJP9RdV]Ï�V9I#OJOQRdV
Mcbca9Rde�erO^L#a9V&N{I�H*b U w Æ#Ç  ET��b U w È�Ç  ET�GL#a9Vdb U w ÉBÇ�Ç  E[�>HJRdeJF1Rd\pOQbsK�RdMst�f � P9R
Mcbca9Rde�y;L#HJ}#RdV;�!bsOQPvOQHJb�L#a o McRde�HJRdF9HJRdeJRdazO�OQP9RG\AL#eJRGbcav�!P9bc\^P;OQP9RGV9RdF1I�M�L#HJb n LYOQbcI�a�eJP9bsNuO�bce
bca9\dMcW9V9RdV�f

P9b o P9RdH�wXRdMcV�K#L#McW9Rde>L#a9V,eJP9RdRpO!OQP9bc\^}+a9RdeJeJRdeGOQP9bce�\^PXL#a o R�bce�\dI�a9eJbcV9RdHQL#�9McR#f
� P9R(y�I�erO.bcy�F1I�HrO^L#azO,\dI�azOQHJbc�9W�OQbcI�a/OQI8OQP9R2I�eJ\dbcMcM�LYOQI�H�erOQHJRda o OQP�\dI�y�Rde,N{HJI�y L

HJR o bcI�aú� Æ#Ç�Ç  EÙL#HJI�W9a9V7OQP9R,V9I�F1RdV8M�LAt�RdHv�!P9RdHJR,OQP9R���LAK�R.N{W9a9\pOQbcI�a7bce�y�I�erO�F9HJIYÏ
a9I�W9a9\dRdV�f � P9bce>bce>x+W9bsOQR[bca9eJRda9eJbsOQbsK�R�OQI�OQP9RTRdMcRd\pOQHJbc\UwXRdMcV,K#L#McW9Rdei½ � Ç�} � áY\dy,f ~ IB��Ï
RpK�RdHd��\dI�azOQHJbc�9W�OQbcI�avI#N:OQP9bce�HJR o bcI�avV9Rd\dHJRAL#eJRde�eJb o a9bswX\AL#azOQMstTN{I�H�OQP9R!RdMcRd\pOQHJbc\�wXRdMcVvK#L#McW9Rde¾ � Ç�} � áY\dy�f � L#HJb�LYOQbcI�a9e�bca�â7L#a9V*b U V9I$a9I#O�L#MsOQRdH�OQP9RUL#�1IBK�Ri\dI�a9\dMcW9eJbcI�a;\dI�a9eJbcV9RdH�Ï
L#�9Mst�f
� P9R Á R ¸{ ÁhÁ á { ^[bceiF9McI#OJOQRdV�L#e�L�N{W9a9\pOQbcI�a-I#N�F9P9I#OQI�a�Rda9RdH o t�LYO/x wTx.^[L#a9V s i@w

Ç[Z Ç
� � #TiJÍ�bca Ã b o f �]f � � Ã b o f �]fsÉBÇ.L#a9V Ã b o f �]fsÉ�É�N{I�H�OQP9R���RdMcM��!bcV�OQP9eTI#NTâÚw � Ç�Ç� E[�â{w��zÇ�Ç� E8L#a9VBâ{w���Ç�Ç� E[��HJRdeJF1Rd\pOQbsK�RdMst�f ~ RdHJR { ^�erO^L#a9V9e�N{I�H � ¾ Í
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I#N¿x5+ ÉK�	-5f � P9R[x+W9I#OQRdV,HJRdeJW9MsOQe>\AL#Mc\dW9M�LYOQRdV�bca�OQP9R[L#�9eJRda9\dR[I#N0OQP9R�RdMcRd\pOQHJbc\iwXRdMcV.L#HJR�bca
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a9RdeJeJRdedfiÑ2R$bca9\dMcW9V9R�OQP9R$V9RdF1I�M�L#HJb n LYOQbcI�a,L#a9V=R � \dbsOQI�a-eJP9bsNuOQeGF9HJI�F1RdHJMst�fij�I�azOQHJbc�9W�OQbcI�a
I#N�OQP9R�R � \dbsOQI�aTeJP9bsNuO`OQI>OQP9R"bcazOQRdHJeJW9�9�XL#a9VTOQHQL#a9eJbsOQbcI�a�Rda9RdH o t[bce`F9HJIBK�RdV$OQI>�1R"a9R o Mcb o bc�9McR
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I�aTOQP9R�a9I�a9Mcbca9RAL#H0L#�9eJI�HJF�OQbcI�aTeJF1Rd\pOQHQLibce0eJI�McRdMst[LG�9McW9RdeJP9bsNuO0I#N9OQP9R�OQHQL#a9eJbsOQbcI�a[Rda9RdH o t$LYO
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�!bsOQP[OQP9R"bcazOQRdHJeJW9�9�XL#a9VTOQHQL#a9eJbsOQbcI�a9e)�!bsOQP9bca$L!eJRdy�bc\dI�a9V9W9\pOQI�H�x+WXL#azOQW9y±��RdMcM+V9RdeJ\dHJbc�1RdV
�zt2L g kI�eJ\^P9MÌÏ � RdMcMcRdH�O�t]F1R;\dI�a�wXa9bca o F1I#OQRdazOQb�L#M"L#a9V2OQP9R�a9I�a9Mcbca9RAL#H�bcazOQRdHJeJW9�9�XL#a9V*L#�]Ï
eJI�HJF�OQbcI�av\dI]RpÓ�\dbcRdazO�I#N)LTZ]bÌÏ�ÖAÏ�V9I�F1RdV�S�L#EGe�x+WXL#azOQW9y©��RdMcMcedf � P9R>bcazOQRdHJeJW9�9�XL#a9V�OQHQL#a]Ï
eJbsOQbcI�a9eGbca�L�eJRdy�bc\dI�a9V9W9\pOQI�Hix+WXL#azOQW9yÙ��RdMcM�I]\d\dW9Hibca=OQP9RTOQRd\^P9a9I�McI o bc\AL#McMst�bcy�F1I�HrO^L#azO
HQL#a o R;L#HJI�W9a9V8ÉBÇ$4�ª L#a9V�OQP9R�I�eJ\dbcMcM�LYOQI�HUerOQHJRda o OQP(L#eJeJI]\db�LYOQRdV��!bsOQP�OQP9RdeJR;bcazOQRdHJeJW9�]Ï
�XL#a9V[OQHQL#a9eJbsOQbcI�a9e`L#HJR�R � OQHJRdy�RdMstUM�L#H o R��!P9bc\^P[bca�OQW9HJa[�9HJbca o e�L#�1I�W�O�\dI�a9eJbcV9RdHQL#�9MstUM�L#H o R
a9I�a9Mcbca9RAL#HJbsOQbcRde�bca�OQP9R�I�F�OQbc\AL#M)HJRdeJF1I�a9eJRdeGI#N0OQP9R���RdMcMcedf � P9R[eJRdy�bc\dI�a9V9W9\pOQI�H>x+WXL#azOQW9y
��RdMcMced�9OQP+W9ed��PXLAK�R[F1I#OQRdazOQb�L#M�V9RpK]bc\dRTL#F9F9Mcbc\ALYOQbcI�a9e�eJI�y�RUI#N0�!P9bc\^P,PXLAK�R[�1RdRda.HJRAL#Mcb n RdV��
eJW9\^P¤L#e;x+WXL#azOQW9y ��RdMcM>bca�N{HQL#HJRdV
V9RpOQRd\pOQI�HJed�>\AL#y�RdHQL#ed��Rdy�bsOJOQRdHJed��x+WXL#azOQW9y \AL#eJ\AL#V9R
M�L#eJRdHJe!RpOQ\#f�EGert]y�y�RpOQHrt�F9M�LAt]e>L#a�bcy�F1I�HrO^L#azO�HJI�McRUbca�OQP9R�a9I�a9Mcbca9RAL#H�I�F�OQbc\dedf�|�Rd\AL#W9eJR#�
eJRd\dI�a9V]Ï�I�HJV9RdH!a9I�a9Mcbca9RAL#HJbsOQbcRded�+Mcbc}#RieJRd\dI�a9V]Ï�PXL#HJy�I�a9bc\ o Rda9RdHQLYOQbcI�a�L#a9V�OQP9RUI�F�OQbc\AL#M:HJRd\ Ï
OQbswX\ALYOQbcI�a��)�1Rd\dI�y�R�LAK#L#bcM�L#�9McRT�!bsOQP�OQP9R�bcazOQHJI]V9W9\dRdV2L#ert]y�y�RpOQHrt-�!P9bc\^P2F9HJIBK]bcV9Rde�OQP9R

� �



�9HJRAL#}�Ï�V9IB�!a�I#N:OQP9R>eJRdMcRd\pOQbcI�a�HJW9McRde��!P9bcMcR!I�a9Mst$OQP9R!OQP9bcHJV]Ï�I�HJV9RdH�a9I�a9Mcbca9RAL#HJbsOQbcRde�L#HJR>I��]Ï
eJRdHrK�RdV,F9HJRpK]bcI�W9eJMst�f�|�RdeJbcV9Rded�9bsO�bce�F1I�eJeJbc�9McR>OQI$RderO^L#�9McbceJP�Rdx+WXL#McMst�eJFXL#\dRdV�Rda9RdH o t�McRpK�RdMce
bca$OQP9R�x+WXL#azOQW9yß��RdMcM9�zt�L#V/DJW9erOQbca o bsOQe�L#ert]y�y�RpOQHrt�L#e0OQP9R�HJRdeJI�aXL#a9\dR!\AL#eJRde�t]bcRdMcV$P+W o R
K#L#McW9Rde�I#N�I�F�OQbc\AL#M:a9I�a9Mcbca9RAL#HJbsOQbcRdedf0EGa,L#ert]y�y�RpOQHJbc\ix+WXL#azOQW9yÐ��RdMcM�bce�I���O^L#bca9RdV�bca�eJRpKzÏ
RdHQL#M0��LAt]edÅURdbsOQP9RdHi�zt�L#F9F9Mst]bca o L#a-RdMcRd\pOQHJbc\TwXRdMcV�L#McI�a o OQP9R o HJIB��OQP-V9bcHJRd\pOQbcI�a���I�Hi�zt
OQP9R>�XL#a9V]Ï o L#F;Rda o bca9RdRdHJbca o�� Mcbc}#R!erOQRdF�x+WXL#azOQW9y©��RdMcM5�+I�H�\dI�W9F9Mcbca o O���ITI�H"y�I�HJR!x+WXL#a]Ï
OQW9yl��RdMcMce��!bsOQP�V9bsÒ:RdHJRdazO��!bcV�OQP9e��zt�OQP9bca��XL#HJHJbcRdHJedf�Ñ/P9bcMcR�OQP9RdeJRGx+WXL#azOQW9y¬��RdMcMce�PXLAK�R
F9HJIBK�RdV3N{HJW9bsOJN{W9M5�0OQP9Rpt(PXLAK�R�PXL#V(w � RdV��"a9I#O0!XR � bc�9McR�L#ert]y�y�RpOQHrt2F9HJI�F1RdHrO�t�f g kI�eJ\^P9MÌÏ
� RdMcMcRdHUF1I#OQRdazOQb�L#M5�`P9IB��RpK�RdHd��PXL#e[L#a(L#V/DJW9erO^L#�9McR�L#ert]y�y�RpOQHrt-F9HJI�F1RdHrO�t-OQP9HJI�W o P2L�eJRpO
I#N"bsOQeiFXL#HQL#y�RpOQRdHJedf � P+W9ed�)�!bsOQP-eJW9\^P2L�F1I#OQRdazOQb�L#M5�1��R�PXLAK�R�L�\^PXL#a9\dR�OQI�bcazK�RderOQb o LYOQR
OQP9R�RpÒ:Rd\pOQe>I#N�OQP9R[L#ert]y�y�RpOQHrt�I�a�OQP9R�a9I�a9Mcbca9RAL#H�I�F�OQbc\AL#M�F9HJI�F1RdHrOQbcRdedf

q a�OQP9R�wXHJerO[FXL#HrO�I#N"OQP9R�OQP9RdeJbced�)��RvPXLAK�R�bcazK�RderOQb o LYOQRdV�eJRpK�RdHQL#M�a9I�a9Mcbca9RAL#HiI�F�OQbc\AL#M
F9HJI�F1RdHrOQbcRde�L#eJeJI]\db�LYOQRdV*�!bsOQP*OQP9R�bcazOQRdHJeJW9�9�XL#a9V7OQHQL#a9eJbsOQbcI�a9e�bca8L-x+WXL#azOQW9y ��RdMcM�V9R Ï
eJ\dHJbc�1RdV.�zt�OQP9R g kI�eJ\^P9MÌÏ � RdMcMcRdH!F1I#OQRdazOQb�L#M5f � P9R[R � F9HJRdeJeJbcI�a9eGN{I�H�OQP9RTa9I�a9Mcbca9RAL#H�I�F�OQbc\AL#M
F9HJI�F1RdHrOQbcRde�PXLAK�R��1RdRda7I���O^L#bca9RdV(OQP9HJI�W o P*V9Rda9eJbsO�t(y;LYOQHJb � Rdx+WXLYOQbcI�a*eJI�MsK�RdV*�zt(F1RdH�Ï
OQW9HJ�XLYOQbcI�a3y�RpOQP9I]V9edf � P9R�HJRdeJW9MsO^L#azOvR � F9HJRdeJeJbcI�a9e;L#HJR�L#F9F9McbcRdV2OQI-OQP9R g kI�eJ\^P9MÌÏ � RdMcMcRdH
x+WXL#azOQW9yØ��RdMcM�L#a9V-OQP9R�RpÒ:Rd\pOQe�I#N�OQP9RvL#ert]y�y�RpOQHrt=I�a-OQP9R�a9I�a9Mcbca9RAL#HJbsOQbcRde>PXLAK�Rv�1RdRda
bcazK�RderOQb o LYOQRdV��zt$K#L#Hrt]bca o bsOQe�FXL#HQL#y�RpOQRdHJedf0EGazt�bca9\dHJRAL#eJR�bca�I�a9R�I�H��1I#OQP�I#N�OQP9R�FXL#HQL#y�Ï
RpOQRdHJed�Xb5f R#fRè.L#a9V S �9y;L#}#Rde�OQP9R�x+WXL#azOQW9yÐ��RdMcM)aXL#HJHJIB��RdHd�9�!P9bcMcRGOQP9R�HJRpK�RdHJeJR[y;L#}#Rde!bsO
M�L#H o RdHdf!Z]Rd\dI�a9V]Ï�PXL#HJy�I�a9bc\ o Rda9RdHQLYOQbcI�a,N{I�H>LvOQP9HJRdR Ï�McRpK�RdM�ert]erOQRdyØPXL#e>�1RdRda=\AL#Mc\dW9M�LYOQRdV
N{I�H�K#L#HJbcI�W9e"K#L#McW9Rde�I#N`OQP9RUL#ert]y�y�RpOQHrt�FXL#HQL#y�RpOQRdHJe�W9a9V9RdH!L�erO^LYOQbc\GRdMcRd\pOQHJbc\GwXRdMcV�f � P9R
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y;L � bcy$W9ylK#L#McW9R>I#N0Z ~ S�bce"I���O^L#bca9RdV��!P9Rda�I�a9R>OQP9RGFXL#HQL#y�RpOQRdHJe�bce"M�L#H o RderO"�!P9bcMcR!OQP9R
I#OQP9RdH�I�a9R�bce�eJy;L#McMcRderOAf�|�Rd\AL#W9eJR#�1L#e�OQP9RUFXL#HQL#y�RpOQRdHJe o RpO>\dMcI�eJRiOQI�OQP9RURAL#\^P,I#OQP9RdH�OQP9R
��RdMcM`�1Rd\dI�y�Rde!y�I�HJR�ert]y�y�RpOQHJbc\#f � P9R[RdMcRd\pOQHJbc\UwXRdMcV.L#F9F9McbcRdV�bca�OQP9R o HJIB��OQP,V9bcHJRd\pOQbcI�a
Rda9PXL#a9\dRde>OQP9R�HJRdeJW9MsO^L#azOiZ ~ S��XRdeJF1Rd\db�L#McMst;�!P9Rda,OQP9R�FXL#HQL#y�RpOQRdHJe>L#HJR�}#RdF�OGeJy;L#McM5f�EGa
bcazOQRdHJRderOQbca o F1I�bcazO��!bsOQP�OQP9RTL#F9F9Mcbc\ALYOQbcI�a�I#N�L#a,RdMcRd\pOQHJbc\UwXRdMcV,bce�OQPXLYO!OQP9R[RdMcRd\pOQHJbc\iwXRdMcV
y;L#}#Rde�Z ~ SØV9bceQL#F9F1RAL#H�LYO�eJI�y�R�K#L#McW9R#�"V9RdF1Rda9V9bca o W9F1I�a*OQP9R,\dW9HJHJRdazO�K#L#McW9RdevI#N@è
L#a9V S f(E×eJbcy�bcM�L#H��1RdPXLAK]bcI�H�bce�I��9eJRdHrK�RdV8bca7L#a7L#ert]y�y�RpOQHJbc\AL#McMst�\dI�W9F9McRdV7x+WXL#azOQW9y
��RdMcM5f � P9R�HJRdeJW9MsO^L#azO�Z ~ SÔbce�L#�1I�W�O$I�a9R�I�HJV9RdHTI#N!y;L o a9bsOQW9V9R;M�L#H o RdH�OQPXL#a3I�a9R�I��]Ï
O^L#bca9RdV,bca��9W9Mc}�S�L#EGedf�Ñ/P9bcMcRiOQP9bce!bce�eJI9��bsO!bce!y$W9\^P,eJy;L#McMcRdH�OQPXL#a�OQP9I�eJR[I���O^L#bca9RdV,bca
R � F1RdHJbcy�RdazOQeiP9RdMcV-bca�S�L#EGe^ÊYEGMuS�L#EGe>x+WXL#azOQW9yÙ��RdMcMceGI�Hibca.OQP9RdI�HJRpOQbc\AL#M�erOQW9V9bcRdei\dI�a]Ï
\dRdHJa9bca o OQP9R.S�L#EGe^ÊYEGMuS�L#EGe�x+WXL#azOQW9y ��RdMcMcedf � P9R,y;L#bca3HJRAL#eJI�a9e��1RdP9bca9V3OQPXLYO;L#HJR
OQP9Rva9I�a9R � bcerOQRda9\dR�I#N"OQP9RvV9I�W9�9McR�HJRdeJI�aXL#a9\dR � b5f R#fTOQP9Rv\dI�a9V9bsOQbcI�a-I#N,#iÍV^ �w #TiJÍQ�iL#a9V
OQP9RUeJy;L#McM:RdMcRd\pOQHJI�a�eJRdFXL#HQLYOQbcI�a��1RpO���RdRda,OQP9R o HJI�W9a9V,L#a9V�OQP9RiwXHJerO>R � \dbsOQRdV�erO^LYOQR � b5f R#fU Í�Í[l U ^E^p� f�Ñ2R!PXLAK�R!\AL#Mc\dW9M�LYOQRdVvL#MceJIUI�F�OQbc\AL#M�HJRd\pOQbswX\ALYOQbcI�a�bca$OQP9R!eQL#y�R�x+WXL#azOQW9y¬��RdMcM5f
� P9R!ert]erOQRdy©bce�HJR o L#HJV9RdV;L#e"LiO���IYÏ�McRpK�RdMXert]erOQRdy,f � P9R>HJRdeJW9MsO�bce�F9HJI�y�bceJbca o Å)bsO�bce�L#�1I�W�O
OQP9HJRdRTI�HJV9RdHGI#N�y;L o a9bsOQW9V9R�M�L#H o RdH!OQPXL#a,OQP9RTI�a9RTI���O^L#bca9RdV.bca.�9W9Mc},S�L#EGed���!P9bcMcR[bsOGbce
eJy;L#McM�\dI�y�FXL#HJRdV(OQI.OQP9I�eJR�I���O^L#bca9RdV3bca(eJbcy�bcM�L#HUx+WXL#azOQW9y½��RdMcM�ert]erOQRdy�edf�EÐN{W9HrOQP9RdH
Rda9PXL#a9\dRdy�RdazO�bce$F1I�eJeJbc�9McR;�!bsOQP(OQP9R�L#F9F9Mcbc\ALYOQbcI�a2I#NGL#a3RdMcRd\pOQHJbc\;wXRdMcV3bca(OQP9R o HJIB��OQP
V9bcHJRd\pOQbcI�a�f q a*L#McM�\AL#eJRded��OQP9R;y;L � bcy$W9y m Á bceTF1I�eJeJbc�9McR��!P9Rda3I�a9R�OQP9R�FXL#HQL#y�RpOQRdHJe
bce>M�L#H o RderO>�!P9bcMcR�OQP9RTI#OQP9RdHGI�a9RTbce>eJy;L#McMcRderOAfGZ]bcy�bcM�L#H�OQI�OQP9RT\AL#eJR$bca,OQP9RT\AL#Mc\dW9M�LYOQbcI�a9e
I#N!Z ~ S�� m Á V9bceQL#F9F1RAL#HJe[LYO[eJI�y�RvK#L#McW9RvI#N�OQP9R�RdMcRd\pOQHJbc\�wXRdMcV��!P9bc\^P2V9RdF1Rda9V9eTW9F1I�a
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K#L#McW9Rde�I#NHè,L#a9V S f
� P9bcHJV]Ï�I�HJV9RdH"a9I�a9Mcbca9RAL#HJbsOQbcRde�L#HJRGL#MceJI[bcazK�RderOQb o LYOQRdV�bca�I�W9H"F1I#OQRdazOQb�L#M9OQP9HJI�W o P�K#L#HrtzÏ

bca o bsOQe�K#L#HJb�L#�9McRdedf � P9R>bcazOQRda9eJbsO�tzÏ�V9RdF1Rda9V9RdazO�L#�9eJI�HJF�OQbcI�a�\dI]RpÓ�\dbcRdazOA�]I�H�OQP9R>a9I�a9Mcbca9RAL#H
L#�9eJI�HJF�OQbcI�a�\dI]RpÓ�\dbcRdazOA�]bce�\dI�a9eJbcV9RdHJRdV�L#e�LUN{W9a9\pOQbcI�a�I#N:OQP9R>eQLYOQW9HQLYOQbcI�a�bcazOQRda9eJbsO�t�f � P9R
eQLYOQW9HQLYOQbcI�a,bcazOQRda9eJbsO�t,bce!I��9eJRdHrK�RdV=OQI;bca9\dHJRAL#eJR$LYO>OQP9R[M�L#H o RdH�K#L#McW9Rde>I#NRè=L#a9V S � a9I#OQR
OQPXLYOpxKà��O4 Î½iÍV^ � f � P9RdHJRpN{I�HJR-L2�1RpOJOQRdH�L#�9eJI�HJF�OQbcI�a8F9HJI�F1RdHrO�t8bce�F1I�eJeJbc�9McR,�!P9Rda
OQP9R
FXL#HQL#y�RpOQRdHJeiL#HJRT}#RdF�O�M�L#H o RdHdf � P9R$RpÒ:Rd\pOUI#N�OQP9RTRdMcRd\pOQHJbc\[wXRdMcV=bce>a9I#OieJI�y$W9\^P-L#eiR � Ï
F1Rd\pOQRdV=�1Rd\AL#W9eJR04 i ÍV^ V9I]RdeGa9I#OGRda9PXL#a9\dRTOQI]I;y$W9\^P.N{I�H�Z á���Ç�Ç�} � áY\dy�f ~ IB��RpK�RdHd�)L
�9McW9R Ï�I�H�HJRdV]Ï�eJP9bsNuO�I#N�OQP9R�L#�9eJI�HJF�OQbcI�a�F1RAL#};bce�F1I�eJeJbc�9McR#��V9RdF1Rda9V9bca o W9F1I�a�OQP9RUHJRdM�LYOQbsK�R
eJb n RdeiI#N�è�L#a9V S fGÑ2R$PXLAK�R�\AL#Mc\dW9M�LYOQRdV=L#MceJI;OQP9bcHJV]Ï�PXL#HJy�I�a9bc\ o Rda9RdHQLYOQbcI�a.N{I�H>K#L#HJbcI�W9e
K#L#McW9RdevI#NGOQP9R,L#ert]y�y�RpOQHrt*FXL#HQL#y�RpOQRdHJevW9a9V9RdH;L#a7RdMcRd\pOQHJbc\�wXRdMcV7HJR o L#HJV9bca o OQP9R�wXHJerO
N{I�W9H!Rda9RdH o t�McRpK�RdMce!bca�OQP9R�x+WXL#azOQW9yÔ��RdMcM5f �!~ Slbce�N{I�W9a9V�OQI�bca9\dHJRAL#eJR[L#eCè.L#a9V S bca]Ï
\dHJRAL#eJR#f � P9RTL#V9V9bsOQbcI�a�I#N�RdMcRd\pOQHJbc\UwXRdMcV.y;L#}#Rde �!~ S¬bca9\dHJRAL#eJR�N{W9HrOQP9RdHdf ~ IB��RpK�RdHd�:OQP9R
HJRdeJW9MsOQe"L#HJR!a9I#O"F9HJI�y�bceJbca o Å)OQP9Rpt�L#HJR���RdMcMX�1RdMcIB�8OQP9I�eJR!I���O^L#bca9RdV�bca�OQP9R!R � F1RdHJbcy�RdazO^L#M
L#a9V2OQP9R;HJRdMcRpK#L#azOTOQP9RdI�HJRpOQbc\AL#M���I�HJ}+edf � P9R�y;L#bca�HJRAL#eJI�a(N{I�H�OQP9bceTbce[OQP9R�L#�9eJRda9\dR�I#N
OQP9R�OQHJbcF9McR�HJRdeJI�aXL#a9\dRv�!P9bc\^P2bceUOQP9Rv\dI�a9eJRdx+W9Rda9\dR�I#N�OQP9RvRdx+WXL#McMst-eJFXL#\dRdV]Ï�Rda9RdH o t�McRpKzÏ
RdMcedf Ã bcaXL#McMst��)��R�PXLAK�R�bcazK�RderOQb o LYOQRdV2OQP9R;bcazOQRda9eJbsO�tzÏ�V9RdF1Rda9V9RdazOvHJRpN{HQL#\pOQbsK�R�bca9V9R � bca(L
g kI�eJ\^P9MÌÏ � RdMcMcRdH>x+WXL#azOQW9y×��RdMcM0L#eiL�OQP9bcHJV]Ï�I�HJV9RdH>a9I�a9Mcbca9RAL#HJbsO�t�f � P9R$F1RAL#}�K#L#McW9R[I#N�OQP9R
HJRpN{HQL#\pOQbsK�R�bca9V9R � bce�L.N{W9a9\pOQbcI�a3I#N�OQP9R�bcazOQRda9eJbsO�t3L#a9V(OQP9R(4 i ÍV^ tD� 4 i ÍV^ � â i ���!P9RdHJR�Â
bce[OQP9R��!bcV�OQP(I#N�OQP9R���RdMcM5f ~ Rda9\dR#��bsOTbceTI��9eJRdHrK�RdV3OQI=V9Rd\dHJRAL#eJR�LYOTaXL#HJHJIB� x+WXL#azOQW9y
��RdMcMce�F9HJIBK]bcV9RdV�OQPXLYO�OQP9RibcazOQRda9eJbsO�t�bce�\dI�a9erO^L#azOAf�Ñ2RiPXLAK�R�I��9eJRdHrK�RdV�OQP9bce"OQHJRda9V�bca�I�W9H
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x+WXL#azOQW9y©��RdMcM��ztvK#L#Hrt]bca o è�L#a9V S �1Rd\AL#W9eJR>OQP9R>M�L#H o RdH�OQP9R>FXL#HQL#y�RpOQRdHJe�OQP9R>aXL#HJHJIB��RdH
OQP9Rv��RdMcM5f � P9R�RdMcRd\pOQHJbc\$wXRdMcV�V9I]Rde[a9I#OTLYÒ:Rd\pO[OQP9R�HJRpN{HQL#\pOQbsK�Rvbca9V9R � \dI�a9eJbcV9RdHQL#�9Mst�f�E
HJRAL#eJI�aXL#�9McR$\^PXL#a o R��!bsOQP=OQP9R$RdMcRd\pOQHJbc\TwXRdMcV�bceGI��9eJRdHrK#L#�9McR$N{I�HiI�a9Mst.eJy;L#McMcRdH!K#L#McW9RdeUI#N
OQP9R$FXL#HQL#y�RpOQRdHJedf m W9H>wXa9V9bca o eiL#HJRTbca-L#\d\dI�HJV.�!bsOQP.OQP9RTHJRdeJW9MsOQeiI#N�OQP9RTR � F1RdHJbcy�RdazO^L#M
L#a9V�OQP9RUI#OQP9RdH�HJRdMcRpK#L#azO�OQP9RdI�HJRpOQbc\AL#M1��I�HJ}+edf�Ñ/bsOQP�HJRd\dRdazO!F9HJI o HJRdeJe�bca�OQP9RGN�L#�9HJbc\ALYOQbcI�a
OQRd\^P9a9I�McI o t��9bsO�eJRdRdy�e!F1I�eJeJbc�9McRGOQI o HJIB�§eJRdy�bc\dI�a9V9W9\pOQI�H�x+WXL#azOQW9yÐ��RdMcMce�V9RdeJ\dHJbc�1RdV,�zt
OQP9R g kI�eJ\^P9MÌÏ � RdMcMcRdH�O�t]F1R[\dI�a�wXa9bca o F1I#OQRdazOQb�L#M5f � P9Rda.OQP9R�\AL#Mc\dW9M�LYOQbcI�a9e�V9I�a9R[y;LAt�P9RdMcF
OQI�erOQbcy$W9M�LYOQR[OQP9R�R � F1RdHJbcy�RdazO^L#M�erOQW9V9bcRded�`HJR o L#HJV9bca o OQP9RvI�F�OQbc\AL#M0F9HJI�F1RdHrOQbcRded�)I�a�eJW9\^P
x+WXL#azOQW9yÕ��RdMcMcedf

q a2OQP9R�eJRd\dI�a9V3FXL#HrO$I#N�OQP9R�OQP9RdeJbced�0��R�PXLAK�R�\dI�a9\dRdazOQHQLYOQRdV3I�a2OQP9R�a9I�a9Mcbca9RAL#H�bca]Ï
OQRdHJeJW9�9�XL#a9V¤L#�9eJI�HJF�OQbcI�a8I#NTZ]bÌÏ�Ö-V9I�F1RdV¤S�L#EGe;x+WXL#azOQW9y ��RdMcMG�1I�W9a9V9RdV&�zt8bca�wXa9bsOQR
�XL#HJHJbcRdHJedf q a3OQP9R�McbsOQRdHQLYOQW9HJR#��OQP9RdHJR�L#HJR�F9McRdazO�t3L#y�I�W9azO$I#N!��I�HJ}+evI�a(OQP9R�RdMcRd\pOQHJI�a9bc\
erOQHJW9\pOQW9HJR�I#N`OQP9bce�O�t]F1R�I#N�x+WXL#azOQW9yÐ��RdMcMcedf ~ IB��RpK�RdHd�XOQP9RdHJR�L#HJR�LTN{Rp�¤��I�HJ}+e!I�a�OQP9RdbcH
bcazOQRdHJeJW9�9�XL#a9V3L#�9eJI�HJF�OQbcI�a�F9HJI�F1RdHrOQbcRdeTL#a9V(L#McM�L#HJR�Mcbca9RAL#HUF9HJI�F1RdHrOQbcRdedf � K�Rda(OQP9I�W o P��
RpÒ:Rd\pOQe"I#N1OQP9RGj�I�W9McI�y$�vbcazOQRdHQL#\pOQbcI�avL#y�I�a o RdMcRd\pOQHJI�a9e�bca�OQP9RdeJR>x+WXL#azOQW9y¬��RdMcMce�I�avOQP9R
L#�9eJI�HJF�OQbcI�a-eJF1Rd\pOQHQL�bceibcy�F1I�HrO^L#azOA�1N{Rp�lI#N�OQP9R$��I�HJ}+e�y�RdazOQbcI�a9RdV�L#�1IBK�R$OQI]I�},bsOUbcazOQI
L#\d\dI�W9azOAf � P+W9ed�)�zt=\AL#Mc\dW9M�LYOQbca o OQP9R$a9I�a9Mcbca9RAL#H>bcazOQRdHJeJW9�9�XL#a9V�L#�9eJI�HJF�OQbcI�a=\dI]RpÓ�\dbcRdazO
I#N`Z]bÌÏ�ÖiV9I�F1RdV�S�L#EGe"x+WXL#azOQW9y©��RdMcMce"L#a9V;bca9\dMcW9V9bca o OQP9RGRpÒ:Rd\pO�I#N�OQP9Rij�I�W9McI�y$��bcazOQRdH�Ï
L#\pOQbcI�avI�a�OQP9R>L#�9eJI�HJF�OQbcI�a�\dI]RpÓ�\dbcRdazO � b5f R#f0V9RdF1I�M�L#HJb n LYOQbcI�a�eJP9bsNuO � �z��R>PXLAK�RG\dI�y�F9McRpOQRdV
L�y�bceJeJbca o �9W�O�bcy�F1I�HrO^L#azOUFXL#HrOAf � P9RvHJRdeJW9MsOQe[L#HJR�bcazOQRdHJRderOQbca o ÅGOQP9R��9McW9R Ï�eJP9bsNuOUbca-OQP9R
L#�9eJI�HJF�OQbcI�a�Mcbca9RdeJPXL#F1RUV9W9RUOQI�OQP9R�V9RdF1I�M�L#HJb n LYOQbcI�a�eJP9bsNuO!bce�HJRdV9W9\dRdV.�zt�bca9\dHJRAL#eJbca o OQP9R
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bcazOQRda9eJbsO�t=I#N�OQP9R$Mcb o PzOUL#a9V�L#MceJI;OQP9RvL#�9eJI�HJF�OQbcI�a-Mcbca9RdeJPXL#F1R$�1Rd\dI�y�RdeUerOQHJI�a o Mst=L#ert]y�Ï
y�RpOQHJbc\UV9R o HJRdR�I#N��!P9bc\^P.bce�V9RpOQRdHJy�bca9RdV��zt�OQP9R�erOQHJRda o OQP,I#N0OQP9R�V9RdF1I�M�L#HJb n LYOQbcI�a�eJP9bsNuOA�
\dI�azOQHJI�McM�L#�9McRvOQP9HJI�W o P2OQP9R�V9I�F9bca o V9Rda9eJbsO�t(L#a9V(OQP9bc\^}+a9RdeJevI#N�OQP9R�V9I�F1RdV3eJP9RdRpOA�"L#a9V
OQP9R[bcazOQRda9eJbsO�t,I#N0OQP9RTMcb o PzOAf � P9RTRpÒ:Rd\pOQeGI#N�OQP9R[RdMcRd\pOQHJbc\UwXRdMcV.I�a,OQP9R$L#�9eJI�HJF�OQbcI�a,Mcbca9R Ï
eJPXL#F1RTL#HJRUOQI�V9Rd\dHJRAL#eJR[OQP9R[F1RAL#}�K#L#McW9R[L#a9V�OQP9R[V9R o HJRdR[I#N0OQP9RTL#ert]y�y�RpOQHrt�f q a.I#OQP9RdH
��I�HJV9ed��OQP9R�RdMcRd\pOQHJbc\;wXRdMcV3HJRderOQI�HJRde�OQP9R�ert]y�y�RpOQHrt(I#N!OQP9R�L#�9eJI�HJF�OQbcI�a3Mcbca9R�eJPXL#F1R�LYO
M�L#H o RdH>��RdMcM0�!bcV�OQP9e�L#a9V=OQP9bca9a9RdHUV9I�F9bca o M�LAt�RdHJed�`�9W�O�bsOiV9Rd\dHJRAL#eJRde�OQP9R�F1RAL#},K#L#McW9R$I#N
OQP9R>Mcbca9R�eJPXL#F1R#f q a;\dI�a9\dMcW9eJbcI�a��z��R>eJP9IB�&OQPXLYO�OQP9R>bcazOQRdHJeJW9�9�XL#a9V�L#�9eJI�HJF�OQbcI�a�I#N)LTZ]bÌÏ�Ö
V9I�F1RdV=S�L#EGe�x+WXL#azOQW9yÕ��RdMcM)LYO�OQP9R�bcazOQRda9eJbsOQbcRded�9\dMcI�eJRiOQIveQLYOQW9HQLYOQbcI�a�bcazOQRda9eJbsO�t��9eJP9IB�!e
L�erOQHJI�a o a9I�a9Mcbca9RAL#HJbsO�t-L#a9V�OQP9R�bca9\dMcW9eJbcI�a�I#N�OQP9RvV9RdF1I�M�L#HJb n LYOQbcI�a-eJP9bsNuO[�9HJbca o e[L#�1I�W�O
y;L#azt=bcazOQRdHJRderOQbca o L#a9V�a9Rp�¬HJRdeJW9MsOQed�)�!P9bc\^P�\AL#a�a9I#O��1Rvb o a9I�HJRdV-bca�eJW9\^P�erOQHJW9\pOQW9HJRdedf
� P9RdeJR>\dI�W9McVv�1R!bcy�F1I�HrO^L#azO�N{I�H0OQP9R!a9I�a9Mcbca9RAL#H�L#�9eJI�HJF�OQbcI�avI#N:aXL#a9I]V9RpK]bc\dRde"bca$OQP9R �!~ n
HQL#a o R#f � P9RU\AL#Mc\dW9M�LYOQbcI�a9e"y;LAt;�1RiR � OQRda9V9RdV�OQI$OQP9RiI#OQP9RdH�O�t]F1RUI#N�a9I�a9Mcbca9RAL#HJbsOQbcRded�+Mcbc}#R
Z ~ S�L#a9V �!~ S��+L#a9VvOQP9R!RpÒ:Rd\pOQe"I#N:OQP9RGj�I�W9McI�y$�vbcazOQRdHQL#\pOQbcI�a�I�avOQP9Rdy¬bca;Z]bÌÏ�ÖGV9I�F1RdV
S�L#EGe�x+WXL#azOQW9y¬��RdMcMce"L#a9VvOQP9R!RpÒ:Rd\pOQe�I#N1OQP9R�wXa9bsOQR!�XL#HJHJbcRdH�P9Rdb o PzO"y;LAt��1R�O^L#}#Rda;bcazOQI
L#\d\dI�W9azOAf
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��û���û���û�ö=ô�ûB�+ É.- Á fXhibca o McR#�]Ñ±f9Ñ/bcR o y;L#a9a�L#a9V=jGf ~ Rda9Hrt�� g Pzt]edf Á RpK1f�Â)RpOJOAf�Á¬Á��Q�zÆ�� � É � ���+� f+ Æ/-7Â�f�jGf9Ñ2RderOiL#a9V.Z1f�t�f � o M�L#eJP��9EGF9F9M5f g Pzt]edf1Â)RpOJOAf6Â�Ã���É�É � È�� � É � � � � f+ ��-7Â�f � eQL#}+b�L#a9V ~ f�Z�L#}YL#}+b5� q |�� � Rd\^P9a�f1hibceJ\dMcI�eJW9HJR�|�W9McM5f6ÄY�)�1Æ�� � È�� � É � ����� f+ �	-,t�f1Z1f�Z]y�bsOQP��XÂ�f�jGf:j�P9bcW���Z1f1�.L#H o L#McbsOA��ETf]��L#HJbsK�L#a9V,ETf���f1j�P9I9��t�f � L#\#f�Z]\db5f
� Rd\^P�f1|mÅX�Q�
�#È�� � É � ���z� f+ � - ~ fUjGfiÂ)bcWæL#a9V Ã fij�L#FXL#eJeJI9�u�a�Y9E8wÆ�ÇwÈ�É�É�;>��ÊF9�Æ`;>��ÇwH¹9�H Ë:��Ç2H���ÌÍÈd;>�Y9�ÈÏÎÑÐ�8:=¹= ÇÓÒÔ FÏÕ�ÇwH Ö[Ç*;>��Ê*ÊA8w×�H Ö�8&;aØ�Ø1=ÙH ÖÒ;	9�H Ë:��Ç�� �9EG\AL#V9Rdy�bc\ g HJRdeJed�:Z�L#a.hibcR o I9�XÆ#Ç�Ç�Ç�f+ È�- g fzETf Ã HQL#a9}#Rda��]ETf � f ~ bcMcM5�zjGfzÑ±f g RpOQRdHJe�L#a9V�S�f�Ñ2Rdbca9HJRdbc\^P�� g Pzt]edf Á RpK1f]Â)RpOJOAfÚ ��É�É3��� � É � È�ÉD� f+ �/- � f ~ f1�.L#bcy;L#a��9_GLYOQW9HJRjÅÏÛ Ú �d� � ��� � É � È�Çz� f+ ��-8��f Ú fXSUW9HJa9bc\^}�L#a9V � f9ETfXhiR � Rdy�F9McR#� q������ t�f�ÛiWXL#azOQW9y � McRd\pOQHJI�a�f�Üu
 ¨ ÅÏÝ��� � É�� � É � ���z� f+ � -8��f`��f Ã REDJRdHd��Z1fot�f)|Gf1�"I]I9� Á f)Â�f�|"t�RdHd�`ETf ~ L#Hr�!bsO�L#a9V0t�f`Z1f ~ L#HJHJbced� g Pzt]edf
Á RpK1f�Â)RpOJOAf�Ã¬Ä���ÉBÇ	�9É�� � É � � � � f+ ÉBÇ�-,t�fX|Gf Ú P+W9H o bca���Z]Rdy�bc\dI�a9V�f�Z]Rdy�bcy�RpO^L#Mce'Þ¬Ý���É�� � É ����� � f+ É�É.-8S�f9EGMcy�I o t�L#a9V,ETf]��L#HJbsK1�¬t�f�_>I�a9Mcbca�f m F�OAf g Pzt]edf¬Â`�Y�zÇ�É�� � É ���
� � f+ ÉDÆ/-8jGf9SUy;L#\^P9M5�]ETf�|�RdMstzL#a9bca���h$f�Â�f9Z]bsK�\dI9�X��f�Â�f g RAL#�1I]V�t��X_[f m �!eJ\^P9bcy�bc}#IB����ETf
��f�Z]RdH o RdazOA� Ã f`j�L#FXL#eJeJI=L#a9V�ETf���f�j�P9I9� q������ t�f�ÛiWXL#azOQW9y � McRd\pOQHJI�a�f<Á¬Ý��
É3�	� � � � Æ#Ç�Ç��z� f+ É3��- � f Á I�eJRda9\^P9RdHGL#a9V g f�|�I�bced� g Pzt]edf Á RpK1f�|�Å�Â`�)É�É3��É � � � É ��� ÉD� f+ ÉK�	-8��f Ý L�L McW Þn azt�� g Pzt]edf Á RpK1f�|dÂ Ú �Y� ���
� � É ��� �z� f+ É � -8S�f�|�L#erO^L#HJV��iß�;>×	8�à²8[Ö[Fd;>�6H Ö[Çiá4Ø�Ø1=ÙH�8�Ê�9�Ëpâ�8wÎ­H Ö[Ë:��Ê>È6Ö:9�Ë:Æ&¦&8:9E8wÆ�Ë�Ç:9�ÆaÈ6Ö:9�ÈÏÆÒ8[Çp�
Â)Rde � V9bsOQbcI�a9e�V9R g Pzt]eJbcx+W9R#� Ã HQL#a9\dR#�)É � ����f+ ÉBÈ�-,t�f ~ f1hULAK]bcRded�'ãIFY8 Ô FÏÕ�ÇwH Ö[ÇuËªä±åDË:Ð�ækÊ>H�Î"8w��ÇwH Ë:�1;	=�â�8wÎ­H Ö[Ë:��Ê>È6Ö:9�Ë:Æ�ÇÓÒ-á����a�Y9�Æ�Ë:æÊ>È6Ö:9�H Ë:�X��j�L#y$�9HJbcV o R � a9bsK�RdHJeJbsO�t g HJRdeJed� � Z]ET�)É ����� f
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+ É/�/-8��fçt�f Ú RdMcMst��}åDË:Ð�æ è/H�Î"8w��ÇwH Ë:�1;	=�â�8wÎ­H Ö[Ë:��Ê>È6Ö:9�Ë:Æ�ÇÓÒ*à5;	9E8wÆaHV;	= Ç[é Ô FÏÕ�ÇwH Ö[Ç[é�ã18[Ö[FÏæ��Ë�=�Ë�ê>ÕY� m � N{I�HJV � a9bsK�RdHJeJbsO�t g HJRdeJed�1_>Rp�¤�"I�HJ}��)É ���
� f+ É3��- ~ f�jGf1Â)bcW��6t�fXEGF9F9M5f g Pzt]e Ú Á��Y��Ç�ÈzÆ � É ��� �z� f+ É � -*ETf]��L�f1Z]P9bc}���Z]IBK1f g Pzt]edf:Z]Rdy�bc\dI�a9V�f¬Ä¬Ã�� � � � � É ��� Æ�� f+ Æ#Ç�-,t�f¬t�f ~ L#HJHJbced�¬t�f1�.LYOQRdHdf1Z]\db5fsÅ"�.LYOQRdHdf � McRd\pOQHJI�a�f6Â`� � � � É ��� �z� f+ Æ]É.-7_[f#Ñ±f�EGeJP9\dHJI#NuO"L#a9V�_[f+h$fz�,RdHJy�bca���âIË�=ÙH�Ê/âQ9Ö;	9E8 Ô FÏÕ�ÇwH Ö[Çp� ~ I�MsOA� Á bca9RdPXL#HrO�L#a9V
Ñ/bca9erOQI�a���SUHJRALYO>|�HJbsO^L#bca��:É � �#È�f+ Æ�Æ/-8��f ~ fXhiR o L#a9b5� g Pzt]edf Á RpK1f�|dÂ¬Â`� ��� ��Ç � É ��� ÉD� f+ Æ	��- Á f�Ñ±f�|�IBt]V��nÊiË:�Y=ÙH��n8Ò;>Æjë<Ø19�H Ö[Çp�9EG\AL#V9Rdy�bc\ g HJRdeJed�:Z�L#a.hibcR o I9�XÆ#Ç�Ç���f+ Æ��	-7_[fX|�McI]Rdy$�1RdH o Rda��1ÊiË:�Y=ÙH��n8Ò;>Æuë<Ø19�H Ö[Çp�9Ñ2I�HJMcV,Z]\dbcRdazOQbswX\#�1Z]bca o L#F1I�HJR#�:É ��� È�f+ Æ � -(��f Á f]Z]P9Rda��CãIFY8 Ô ÆaH���ÖwH Ø1= 8[Ç±Ëªä<ÊiË:�Y=ÙH��n8Ò;>Æ�ë<Ø19�H Ö[Çp��t#I�P9avÑ/bcMcRptuì±Z]I�a9ed� � Z]ET�
Æ#Ç�Ç���f+ Æ#È�-8S�f g kI�eJ\^P9M�L#a9V � f � RdMcMcRdHd� Ý f g Pzt]eJbc}®Û¬Á���ÉK�
��� � É � ���z� f+ Æ��/-8Z1f Ã M kW o�o R#� Ô Æ`;íÖ:9�H ÖÒ;	=<îRÈd;>�Y9�ÈÏÎïà²8[Ö[Fd;>�6H Ö[ÇR� �]Z]F9HJbca o RdH�Ï � RdHJM�L o �+|�RdHJMcbca ~ RdbcV9RdMÌÏ
�1RdH o ��É � �]É�f+ Æ	��-8��f1��f�_>bcRpOQI9� g Pzt]edf Á RpK1fXEðÅ Ú �)ÉDÆ��	��� � É � �	�z� f+ Æ � - ~ f]�UÄcMcV9ÄcHJÄcy L#a9V=��f � I�y;L#}�� � W9Hdf g Pzt]edf�t�f�|PÞY�)� ���	� � � Æ#Ç�Ç�Èz� f+ ��Ç�-7h$f9EGP9a.L#a9V=Z1fXÂ�f1j�P+WXL#a o �XEGF9F9M5f g Pzt]edf1Â)RpOJOAf6Â�Ý��)ÉK� � Ç�� � É � ��Èz� f+ ��É.-7|Gf]��f � I�a o L#a9V,_[f Ú bcHJbcW9eJP9\^P9RpK#L�� g Pzt]edf1Â)RpOJOAfXE�Ä¬Ä¬Ý��d� � � � É ��� ��� f+ �zÆ/-7|Gf]��f � I�a o �1Z]I�McbcV,Z+O^LYOQR[j�I�y�y$W9a9bc\ALYOQbcI�a9e±ÅA�6Â`��È
� � � � É ��� ��� f+ ����-,t�f Á L#V9IBK#L#a9IBK]bwv\GL#a9V � f9�,bcM�L#aXLAK]bwv\>L#a9V Ý f q }#I�a9bwv\iL#a9V�h$f q a9V/DJbca.� g Pzt]edfXÂ)RpOJOAf
E�Ä¬Ã¬Ý��)É/� � � � Æ#Ç�Ç�Çz� f+ �	�	- � f Á I�eJRda9\^P9RdHd� g f�|�I�bced��t�f�_GL o McR=L#a9V¤Z1f�hiRdM�L#bsOQHJR#� � McRd\pOAf�Â)RpOJOAf'Ä¬Þ��[ÉBÇ�È����
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