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��W$E�<.>�ABWtEF>eU�LxJME�AVNXW$N�aQ³oºX¸x�tSFNXd^W?G[h_J�s�>�SYJML�>_EFL�>�JMEF>�G�>�\Ii^@BABgeAVE�@B��arN�L&<.N�LfAVÐeNXW`E�J�@IG?AVL�>�g�E�ABNXW?S�d^S�ABW.U�E�<.>
arN�L�h_JMLfGIH�]^J�gf|`h_JMLfG�C�>eE�<?N~G�h5<^AB@V>�ATC�i^@BABgeABE�@V�jabN�L�E�<.>*s�>eL�E�ATgeJ�@�G?AVL�>�g�E�ABNXW(³���Ý&H! ��qSfgf<.>�C�>�¸x�c;=<~d?Se�
E�<.>DSfCDJ�@B@:E�ABC�>�SFEF>eipà���ABS"@BABCwAVEF>�G}]~�mE�<.> � ±:OlSFE�JM]/AB@BAVE��}g�LfAVEF>eLfABNXW(abN�L[<?N�LfAVÐeNXW`E�J�@:]^d.E"W.N�E"arN�L
s�>eL�E�ATgeJ�@1SFNXd?W?Gmh_J�s�>Di^L�N�i^JMUXJME�AVNXW��j;=<?ATS�CwJM|�>�S"E�<.>���Ý&H! ���S�gx<.>�C�>wW~d?C�>eLfATgeJ�@B@V��s�>eL��m>eãwgeAV>�W`E
arN�L1@BJML�U�>_U�LfABGjJ�SFi�>�g�E:LfJME�AVNXS��tAo�Ñ>��&à�"�#Mà�$&%'% �M�Xh5<^ABgf<jJML�>_EK�~i^ABgeJ�@T@V�[d?SF>�GjABWjC�>�S�NMH�k}J�W?GjC�>�SFNMHon
JMi?i/@BABgeJME�AVNXW?S��Q¹�WwJ�G?G^AVE�AVNXW?J�@?µ�H)( G^AVs�>eL�U�>�W?g�>5G^J�C�i^ABW.U,J�SYhq>�@T@?J[S�@TAVUX<tE&E�ATC�>=NMÞ7HKg�>�WtEF>eLfATW.UvABWDE�<.>
s�>eL�E�ATgeJ�@QATC�i^@BABgeABE�abN�LfC$d?@BJME�ABNXW�ABS�JMi?i^@TAV>�G�EFN�G?J�C�i(J�g�NXd?SFE�ATgvC�NIG.>�Se� � W�E�<.>$]^AVUwE�ATC�>$S�EF>ei���E�<.>
¹�S�SF>�@BATW�E�ABC�>"u^@VEF>eL�J�W?G�J�*�E�<IH�N�LfG?>eL�<.N�LfABÐeNXWtE�J�@�G^AßÞ�d^S�AVNXW�JML�>[d?SF>�G�abN�L5W~d?C�>eLxABgeJ�@�S�C�N~N�E�<?ABW.U.�
;=<?L�>e>$J�@BEF>eLfW?JME�AVs�>$E�ABC�>$ABWtEF>eU�LxJME�AVNXW�Sfgf<.>�C�>�S"<^J�s�>jJ�@BSFN�]7>e>�WmABC�i/@V>�C�>�W`EF>�G�arN�L�N�i?E�ABNXW?J�@�d^SF>��=J
E�hqN�E�ABCD>�HK@V>es�>�@:E�ABC�>�HKSFi/@BAVE5C�>eE�<?N~Gm]^J�SF>�GmNXW(E�<.>jhcN�L�|�N�a,+*J�S�S�CDJ�W^W¯³oºM{�{XºX¸x�QJ�E�<.L�>e>�H�E�ABC�>�@B>es�>�@
O�>�JMi?abLfN�UMH�]^J�SF>�GpÝYd?@V>eLxABJ�W µ�H)(×SF>�CDAVHKABC�i^@BATgeAVE�S�gx<.>�C�>�J�geg�N�LfG?ABW.U}EFN�;=<.NXCwJ�S">eEvJ�@o�(³oºM{�{�{t¸vJ�W?G
L�>�g�>�W`E�@V�4J W.>ehzEKhcN E�ABC�>�HK@V>es�>�@[S�gf<.>�CD> ]^J�SF>�G4NXW µ�LfGIH�N�LfG?>eL.-5d?W.U�>�HW»[d.EFE�J ABW`EF>eU�LfJME�AVNXW4h�AVE�<
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C�NIG.>�@@+"P�Ý N�aA(��B(Îd?S�ABW?UvE�<.>"EFLxJ�G?AVE�AVNXW?J�@7]�NXd?W?G^JML���L�>�@BJ�\.JME�AVNXW�EF>�gf<^W?AB�~d.>w³´SF>e> � >�g�E�AVNXW�µ~�·µX¸x�
��W.arN�LfCDJME�AVNXW�NXWwE�<.>/+"P�ÝpJ�SYhc>�@B@.J�SqNXW�L�>�g�>�W`Eqgf<^J�W.U�>�SYEFNvE�<.>=UX@VN�]/J�@?C�NIG.>�@?JML�>5Sfd?CDCDJMLfABÐe>�G�ABW
E�<.>DC�EGF�HJI)KJHMLON&PQKSRUT�HJI�TWV�I?XUKZY�R[K�HWF�I�\�T�]^F�L�_a`&b�c!dT�efKJLOg�TWV�I?XUK�h�KJE[I?gJi�XUKJHj`1K�IkI)K�HWe�\kK�][gMI´�[;5<?ABS
L�>ei�N�L�E�SF>eLfAV>�S�ABS=J�sMJ�AB@BJM]/@V>,NXW?@BATW.>"JME5E�<.>�(��9( hq>e].HKSfAVEF>�³mlnlnlpo?e�lpe�o?eqKf¸x� � i?E�AVNXW?J�@T@V���?ABW?AVE�ATJ�@�J�W?G
]�NXd?W?G^JML��vG?JME�J[CDJ��jJ�@BSFN"]�>�i?L�N�s~ATG.>�GjabLfNXCÎE�<.>���± � UX@VN�]^J�@.C�NIG.>�@.JMEYÝ � P�� ±c�X��W�E�<?ABS&g�NXW`EF>�\~Ee�
JÏW.>eh¬N�i?E�ABNXW�abN�L�d?S�ABW?U�]7NXd^W?G?JML���G?JME�JDh5<^ABgf<�JMLf>[G.>eu^W.>�G�NXW}@BJMEF>eLfJ�@�abLxJ�C�>�S=NXW?@B�(³r]~��G.>ea´J�d?@VEe�
E�<.>[]7NXd^W?G?JML��wg�NXW^G?AVE�AVNXW?S�JMLf>[G.>eu^W.>�G�NXW�E�<.>,a´d?@B@�µ�HKG}C�NIG.>�@�G.NXCwJ�ABW/¸q<?J�S�]�>e>�W�ABW`EFL�NIG?d?g�>�G��
¹ÒabNXd?LFHKG?ABC�>�W^S�AVNXW?J�@7G?JME�J�J�S�S�ATCDAB@BJME�AVNXW�g��Ige@V>,]^J�SF>�G�NXW}J�W`d?G?UXABW.UjJ�W?J�@V�IS�ABS_S�gf<?>�C�>Ï³´SF>e> � >�g�E�ABNXW
µ~�·ºX¸_geJ�W�]7>*ABW?S�E�J�@B@V>�G�abN�L�N�i�>eLfJME�ABNXW?J�@��5� � h5ABE�<ÏE�<?>*OQPzJME �5�,� P � CD>eEF>eN�L�NX@VN�UXABgeJ�@�S�>eL�s~ATg�>�Se�
��W$E�<?ABSQgeJ�SF>��XE�<.>_ABW?AVE�ATJ�@Xg�NXW?G?AVE�ABNXW?S�g�NXCD>carL�NXC E�<.>_g�NXWtE�ATW`d.NXd^SQOQPØJ�S�S�ATCDAB@BJME�AVNXWvSFEFL�>�J�C�J�W?G$NXW?@V�
]�NXd?W?G^JML���G^JME�J5<?J�s�>qEFN�]7>Yi?L�N�sIABG.>�G,]`�=+"P�ÝmabN�Lf>�geJ�SFE�Se�n�5N�hq>es�>eL��XJ�W[N�i�>eLfJME�AVNXW^J�@X�5� �&HKS��~SFEF>�C
geJ�W�J�@BSFN�]�>,SF>eE�HKd.i�h�AVE�<.NXd.E�JDG?JME�JwJ�S�S�ABCDAT@BJME�AVNXW�g��~ge@B>,]`��L�>�@V�IABW.UjNXW�i/d.L�>"G.�IW?J�CDABgeJ�@�J�G?JMi^E�AVNXW
N�a_@BJML�U�>�HKS�geJ�@B>DABW?AVE�ABJ�@�u?>�@BG^Se�,��W(E�<?ABS*geJ�SF>���E�<?>jATW?AVE�ABJ�@Qg�NXW?G?AVE�ABNXW?S*g�NXC�>�abLfNXC ABWtEF>eLfi7NX@TJMEF>�G¯³´J�W^G
ABW^AVE�ABJ�@BAVÐe>�G7¸r+"P}Ý(J�W?J�@B�~SF>�S��Q;�N�Lf>�G?d?g�>qW?NXABSF>1U�>�W.>eLxJME�AVNXWjJ�W?G[SFi/ABWIHKd.i,>�Þ�>�g�E�SQL�>�S�d?@BE�ABW.U=arL�NXC¬W?NXWIH
]^J�@TJ�W?g�>�G�ABWtEF>eLfi7NX@TJMEF>�G�G^JME�JI�?J$G^ABJM]^JME�ABg�G?AVUXAVE�J�@/u^@VEF>eLxABW.UvATW?AVE�ABJ�@BABÐ�JME�AVNXW�³�(*±Q�F¸qS�gx<.>�C�>w³´O��~W?gx<�>eE
J�@o�V�$��������¸Q<^J�S�]�>e>�W$ABC�i^@V>�CD>�WtEF>�G��Q�c�[G.>ea´J�d?@VEe�ME�<.>�(�±Q��ATW?AVE�ABJ�@BABÐ�JME�AVNXW,g�NXW?S�ATSFE�S�N�a/J]�âHK<jJ�G?ATJM]^JME�ABg
]^J�gf|`h_JMLfG�ABWtEF>eU�LxJME�AVNXW�arNX@B@VN�hq>�G�]~��J �âHK<�G?ABJM]/JME�ABg*abN�LfhcJMLfG}ABWtEF>eU�LxJME�AVNXW�N�aQE�<.>[C�NIG.>�@o�
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sIABG.>�S�JjgeJMi^JM]^AT@BAVEK�wEFND<?J�W?G?@V>*ABG.>�J�@TAVÐe>�GÏgeJ�S�>�S=d?S�ABW?U$d?S�>eLFHKG.>eu^W.>�G�JML�E�ABu^geABJ�@7ABW?AVE�ABJ�@7J�W?G�]�NXd?W?G?JMLf�
G?JME�JI��±.N�L[E�<.>�SF>�EK�~i�>�S"N�aqJMi^i^@BABgeJME�AVNXW��7i�>eLfABN~G?ATg[@BJMEF>eLfJ�@:]�NXd?W^G?JML���g�NXW?G?ABE�AVNXW?S*geJ�W�]�>�SFi�>�geAVu?>�G
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¹ sMJMLfAV>eE��¬N�awSfd.]?U�LfABG.HKS�geJ�@V> i^<`�IS�ABgeJ�@vi?L�NIg�>�S�SF>�S(ABS�E�JM|�>�WÎABWtEFN J�geg�NXd?W`E(]`� i/JMLfJ�C�>eEF>eLfAVÐ�JME�ABNXW
S�gx<.>�C�>�Se�¬� W?ABE�ABJ�@B@V���qE�<.>}i^<`�IS�ABgeSDi/J�g�|MJMU�>�N�a,OQP <?J�Sw]�>e>�W�J�G?JMi?EF>�G arL�NXC E�<.>}arN�LfC�>eLÏN�i�>eLfJ�H
E�AVNXW^J�@Q<`�IG.L�NXSFE�JME�ABgjC�NIG.>�@BS*ÝcPmÓ ("P ��P�>�J�W`h5<?AT@V>���J�W~d?Cv]�>eL�N�a_J�G?G?AVE�ABNXW?J�@�S�gx<.>�C�>�S,<^J�s�>�]�>e>�W
G.>es�>�@BN�i7>�G J�W?G�ABC�i^@B>�C�>�WtEF>�G(arN�L"N�i?E�AVNXW^J�@&d?SF>��,J�W.>ehÍSfgf<.>�C�>wabN�L"s�>eL�E�ATgeJ�@1G?AßÞ�d?S�AVNXWm]^J�S�>�G(NXW
i?LfN�UXW.NXSFE�ABg[E�d.L�]^d?@B>�WtE�|IABW.>eE�ABg*>�W?>eL�U����7JÏW.>ehÒG^ABJMUXW.NXSFE�ABg[S�gf<.>�CD>[arN�L�S�d.LfarJ�g�>$@BJ���>eL�EFLfJ�W?SFi�N�L�E�S��^J
W.>ehÎU�LxABGIHKS�geJ�@V>jge@VNXd?G(J�W?G(i^L�>�geAVi^AVE�JME�ABNXW�S�gx<.>�C�>DABW^ge@Bd?G?ABW?Uwge@VNXd?G(ABg�>�J�S"J�i?L�N�UXW.NXS�E�ABg$s�JMLfATJM]^@V>��
JDW?>eh Cvd?@BE�AßHK@BJ���>eL=S�NXAB@�C�N~G?>�@o�.J�W?G�E�<.>£»,J�ABW.HK±.LfAVE�S�gx<�S�gf<?>�C�>,arN�L=G.>e>ei}C�NXABS�E_g�NXW`s�>�g�E�AVNXW��q��N�L�|
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{I�S��º�yM{ �J*X{�{�{ *q�r�"\�µ���y @TC G�� �J*X{�{�{ *q�r�â\?µ���y~�ÑU$�
{I� {X¶�º�y {q��{�{�{ ��¶r�"\a�M¶�� @TC G�� {q��{�{�{ ��¶r�â\ �M¶��~�ÑU$�

¾Z:/ÂÄÁ^Ã´À92 {I� {X¶�º�y {q��{�{�{ µ��r�"\�µ���� @TC G^º {q��{�{�{ µ��r�â\?µ����~�ÑU$�
¾Z:/ÂÄÁ^Ã´À�» {I� {Xº�yM{ {Xº��M{�{ y�¶r�"\.��ºr� @TC G^µ {Xº��M{�{ y�¶r�â\G��ºr�M�ÑU$�

ä �&
.�"��å/�f��f	 ���o������å7�~æ/ç



����������	�
��������������������� ��� ½��

»�¼´½^¼�� ;=:�Ç:Ã´À��ÄÁ^À�Ç � Á?Ë�Á76?6rÊU6´Ã �tÁ[5�Ã?:/À

;�N$CD>e>eEYE�<.>�g�NXC�i^d.E�JME�AVNXW^J�@^L�>��~d?AVLf>�C�>�WtE�SYN�a�E�<.>�CDN~G.>�@��tE�<.>�i?L�N�U�LfJ�C <?J�SY]�>e>�WÏg�N~G.>�G�ABW � E�J�WIH
G?JMLxG�±.N�L�EFLfJ�W�M{�J�W?G(i/JMLfJ�@B@V>�@BABÐe>�G�d?SfABW.U�E�<.>DP}�Y��@BAV]^LfJML���arN�L,C�>�S�S�JMU�>�i^J�SfS�ABW.U�NXW�G?ABSFEFLxAV]^d.EF>�G
C�>�CDN�L���CwJ�gf<?ABW?>�Se�1;=<~d?S_AVE=ABSci�N�L�E�JM]^@V>"J�W?G�geJ�W�Lxd?W�NXW�J�Wt��i^JMLfJ�@B@B>�@7CwJ�gf<?ABW?>�i^L�N�sIABG?ABW?UjP��1�â�
¹�@BSFNDAVE=geJ�W�SFE�AB@B@7]�>">�\I>�ged.EF>�G�NXW�g�NXWts�>�W`E�AVNXW?J�@�S�ABW.UX@V>�H�i^L�N~g�>�SfSFN�L=g�NXC�i^d.EF>eLxS�h5AVE�<.NXd?E�P��1�â�
;=<?>1i^JMLfJ�@B@B>�@BAVÐ�JME�AVNXW"SFEFLxJMEF>eU��[ABS�E�<?>1EKhcN�G^ABC�>�W?S�ABNXW?J�@MG.NXCDJ�ABWvG.>�g�NXC�i�NXS�AVE�AVNXW,h5<?ABgx<,ABS�hc>�@B@XS�d^AVEF>�G
arN�L1U�LfABGji�NXABW`E&C�NIG.>�@BS&d?S�ATW.U*u^W?AVEF>�G?AßÞ�>eL�>�W?g�>�S=³´S�>e>5±:AVU.�1µX¸x�1ÝYJ�gf<Di?L�NIg�>�S�SFN�L1U�>eE�SqJ�WDJMi?i?L�N�i^LfABJMEF>
i^JMLfE$N�a5E�<.>�G^JME�J�EFN�SFNX@Bs�>�E�<?>�C�NIG.>�@q>��`d^JME�AVNXW?S$NXW AVE�SvN�h5W S�d?]�G?NXCDJ�ABW��};5<?ABS$S�d.]�G.NXCDJ�ABW ABS
S�d?L�L�NXd?W?G?>�G(]`��<?J�@VN}U�LfABGIHK@BATW.>�S*h5<?ABgx<�]�>�@VNXW.U�EFN�E�<.>ÏW.>�ABUX<t]�N�LfABW?U�i^L�N~g�>�SfSFN�LfSe��¹_Evi^L�>�SF>�W`Ee��hc>
d?S�>Ïº�U�LfABG.HK@BABW.>�S*arN�L,E�<.>�<?J�@VN.�&��N�hc>es�>eL��&J�S,E�<?>ÏW~d?C[]�>eL"N�a�<?J�@VN}U�LfABGIHK@BATW.>�S*ABS,SFN�arE�HKg�N~G?>�G���E�<^ABS
geJ�Wp]�>D>�J�S�AB@B�(gx<?J�W.U�>�Gph5<.>�W?>es�>eL$W.>�g�>�SfS�JML��l³r>��ÑU.�V�YABWÄgeJ�SF>�N�a=<?AVUX< N�LxG.>eLvJ�G.s�>�g�E�ABNXWpSfgf<.>�C�>�Sâ¸x�
(*d.LfATW.U�E�<.>DABW`EF>eU�LfJME�AVNXW�SFEF>ei >�J�gx< i?LfN~g�>�S�S�N�L,d.i�G?JMEF>�S*E�<.>�sMJ�@Bd.>�S*N�a_AVE�S"@VNIgeJ�@&S�d.]�G.NXCDJ�ABW 
7U�LxABG
i�NXABW`E�S�]7>�@BNXW.UXABW.UDEFN�E�<.>�<?J�@BNÏJML�>j>�\.gf<?J�W.U�>�G�d^S�ABW.UÏ>�\~i^@TABgeAVE�CD>�S�S�JMU�>ji^J�S�S�ATW.U.��;5<.>$W~d?Cv]�>eL�N�a
i?LfN~g�>�S�S�N�LfS1ABW�@VNXW?UXAVE�d?G?ABW^J�@`J�W?Gw@BJME�AVE�d?G?ATW?J�@`G^AVL�>�g�E�AVNXW�geJ�Ww]7>=S�i7>�geABu?>�Gj]`�$E�<.>=d?S�>eL1EFN,u?E&N�i?E�ATCDJ�@
EFNÏE�<.>,<?JMLfG.h_JML�>,JMLfgx<?AVEF>�g�E�d.Lf>Ï³rs�>�g�EFN�L���S�geJ�@BJML��?geJ�gx<.>�HKS�AVÐe>��7>eE�g�¸x�

±:AVUXd.L�>[µN���bL�% ����_�/�+!���-*����)VN�",4�}��� �"!su.� �4K��_��e����+��+�+!��gK��/�+�
;QJM]^@V>5y"Sf<.N�h5S1E�<.>�E�ABCDABW?UXS:N�a/E�<.>�O�P²abN�LYJ,NXW.>�HK<.NXd.L1a´d?@B@VH�i^<t�IS�ABgeSQS�ABC$d?@BJME�ABNXWvNXWÏJ,µ�º�y��Yµ�º�y��Yµ�y
U�LfATG.i�NXABWtE�S$G.NXCDJ�ATWÄd?SfABW.U��|~C U�LfATGÄSFi/J�geABW.U(J�W?G¯J1*X{�S�>�gÏE�ATC�>�SFEF>ei¯abN�L�sMJMLfAVNXd?SjW~d?Cv]7>eLxS[N�a
i?LfN~g�>�S�S�N�LfSYNXW�J�WÏ� ��P � �cµ~� � E�JML�E�ABW.U[h5AVE�< ��y[i?L�NIg�>�S�SFN�LxS&H�h�<?ABgf<ÏJML�>5Lf>��`d?ABL�>�GDEFNvu?EYE�<.>�C�NIG.>�@
ABW`EFN g�N�L�>�C�>�CDN�L�� H"E�<.>�W~d?Cv]7>eLjN�a�i?L�NIg�>�S�SFN�LfS�<?J�Sj]�>e>�W G.NXd?]^@V>�Gpd.i¯EFN º *X{I�¯;5<.>�SFi�>e>�G?d.i
]�>�<?J�s~AVNXd?LYN�a�E�<.>�O�P S�<?N�h5ScJ�W�J�@BC�NXSFEcABG.>�J�@^SfgeJ�@BABW.UÏ³´<^J�@Va�E�<.> � � �5H�E�ABC�>5arN�LcEKh5ABg�>�E�<.>�W`d?Cv]�>eL
N�a�i^L�N~g�>�SfSFN�LfSx¸Yd.iwEFN ��ºM{vi?L�NIg�>�S�SFN�LfS��&��AVE�<�º *X{$i?L�NIg�>�S�SFN�LfS��`E�<.>�>�\~>�ged?E�AVNXW�E�ABC�>�]7>�g�NXCD>�Sq@BJMLfU�>eL
E�<?J�WÄ>�\Ii7>�g�EF>�G abLfNXCzABG.>�J�@YS�geJ�@BABW.U.�
��>eL�>��:E�<.>ÏS�d?]�G?NXCDJ�ABWmEFL�>�JMEF>�Gp]`��J}i?L�NIg�>�S�SFN�LvATS,SFN�SfCDJ�@B@
E�<?JME�E�<?>�LxJME�AVN(]7>eE�hq>e>�W i^<t�IS�ABgeSFHKG.�~W^J�CDABgeS$geJ�@Bged?@BJME�AVNXW^S�� h5<^ABgf<¯S�geJ�@V>�S�d?i7>eLx@BABW.>�JML��ÄJ�W?GpE�<.>
E�ABCD>[arN�L*g�NXCwCvd?W^ABgeJME�AVNXWÄ³´G^JME�JÏ>�\.gf<^J�W.U�>�J�W?G}h_J�AVE�E�ABC�>�S�G?d.>[EFN�@VNXJ�GmABCv]^J�@BJ�W?g�>�Sx¸=J�W?G���Ó � �
h5<^ABgf<�]�N�E�<�S�geJ�@B>�S5S�d.]?HK@BABW.>�JML	�w]�>�g�NXC�>�S5G^ABS�J�G.sMJ�WtE�JMU�>eNXd^Se�

;QJM]^@V>[yN� | �+�)� !�e",fRS���?�s¦�LMK1�	� RS�����-*-��,W�TRS���.Y��/��� �"��,f!�����^N���2��R:V�����*Z�P,4,4���c,��"!��/!]¢w� J L�� �=¨
0(����^N���2��R ���4��*Z�P,4,4���c, ¦� ¨"� ¯"� ¦b�/� ��©Q�
| �/�c�/�:t �&L | �+�3� �"®�¦"h ��¨ � �/©�h ��© ¦-¨"¯�h ¨/© ¯Q®�h ¯�¦ ¨���h+¦-�
%?'�!��/�)��*�,-\ ��K�'�,W��*�,-\�%(���/e"!��",W�4��*�, ��©�¦"h ¦P¨ �/¯�¦"h ¨"§ ¦�¦ ��h ��� ��¦"h ��§ ����h §�¯
t=�"�3����!���*��/�4�+��! ����h � � ¦-¯�h ¯"§ ¦P��h ��¦ ¦�¦"h ��� §�h �/¨
¢�!�V����(�/!� x ����V���� ��h ¨�� ��h §�¯ ��h � � ©�h ®�® ��h §�¦

ä �&
.�"��å/�f��f	 ���o������å7�~æ/ç



����������	�
��������������������� ��� ½��
�:��� ¥��7¤�����§M§M©
	 ©
�
�7¤�©K¢�«
;=<?>wL�>��~d?AVL�>�CD>�WtE�S[abN�L$E�<.>ÏG^JME�J�J�S�SfABCDAB@BJME�ABNXW SF�ISFEF>�CzarN�L$E�<.>wN�i�>eLfJME�AVNXW^J�@YO�P JMLf>�CDJ�ATW?@V�(G.>�H
EF>eLfCwABW.>�G¯]~� E�<.>�s�>eL��¯<?AVUX<¯Lf>�SFNX@Bd.E�AVNXWpN�a�E�<.>�C�NIG.>�@_J�W?G¯]~�ÄE�<.>�E�J�SF|¯EFN�>�C�i/@VN��¯AVE�J�@BSFN(arN�L
W.N�hcgeJ�S�E�ABW.Uwi/d.L�i�NXSF>�S_ABW�E�<.>"a´d.E�d.Lf>��p�5>�W^g�>��/G.>eE�J�AB@B>�G�<?AVUX<IH�L�>�S�NX@Bd.E�AVNXW�J�W?J�@V�ISF>�S�<?J�s�>,EFNÏ]�>,JM]^@V>
EFNj]�>�i^L�N~G^d?g�>�GDarL�>��~d.>�WtE�@B���~J�W?G�E�<?ATSYL�>��~d?AVLf>�SYJ$E�<.N�L�NXd.UX<�d?S�>5N�a�J�SF�IW.N�i?E�ATg�J�W?G�<?ABUX<IH�abLf>��`d.>�W^g��
N�]^S�>eL�s�JME�ABNXW?S[S�d^gf< J�SvJ�AVLfg�LfJMarE,G?JME�J}J�W^G�L�>�C�N�EF>wS�>�W?S�ABW.U�G^JME�JI�Ï��N�EF>wE�<?JME,E�<?>wSF�IW.N�i?E�ABg�S�geJ�@B>�S
JML�>D@TJML�U�>�@V�}G.>eEF>eLxCDABW.>�Gm]~�}E�<.>�@BJMEF>eLfJ�@:]�NXd?W^G?JML���g�NXW?G?ABE�AVNXW?S�i?L�N�sIABG.>�Gm]~�}E�<.>�SFEF>e>eLxABW.U�C�NIG.>�@o�
J�W?G�E�<.>[CDJ�ABW�i/d.L�i�NXSF>*N�a�E�<?>[J�S�S�ABCwAB@BJME�AVNXW�S�gx<.>�C�>[ABS_EFNÏJ�W?J�@V�~Ðe>,E�<.>[C�>�S�NwS�geJ�@V>�Se�
�c�vG?>�S�AVUXW���µ�HKG?ABC�>�W^S�AVNXW?J�@`J�W?J�@V�IS�ABS�CD>eE�<.N~G^S�EF>�W?G$EFN*]�>q@V>�SfS�JMi?i^L�N�i?LfABJMEF>qabN�LQE�<?ABS�i^d.Lfi7NXS�>���;=<.>e�
G.N(W.N�EjJ�@B@VN�h EFN(J�geg�NXd?W`E�abN�L$E�<.>�>�\IJ�g�EjN�]^SF>eLfs�JME�AVNXWÄE�ABC�>�N�a=J�SF�IW.N�i?E�ABg�G?JME�JI�1J�W?GÄE�<.>e� CwJM|�>
AVE�W.>�g�>�S�S�JMLf��EFNÏW.>eUX@V>�g�E*C�NXSFE�N�a&E�<.>v<^AVUX<IH�arL�>��`d?>�WtE=G?JME�J�d?W?@B>�S�S�E�<.>$J�W?J�@V�IS�ABS=S�gx<.>�C�>jABS=JMi?i/@BAV>�G
s�>eL��vabLf>��`d.>�W`E�@V�[JME&S�ABUXW?AVu^geJ�W`E�g�NXC�i/d.E�JME�AVNXW?J�@Ig�NXSFE�Se�1P}N�L�>eN�s�>eL��tE�<.>cU�>eNXSFEFL�N�i^<^ABg_JMi?i?L�N�\IABCwJME�AVNXW��
d?Sfd?J�@B@V��Jj|�>e��ATW.U�L�>�G?AV>�W`E_N�a&S�d?gf<}S�gf<.>�CD>�Se�^ABS_N�a&@BABCwAVEF>�G�s�J�@BATG?AVEK��ABW�E�<.>,C�>�S�NwS�geJ�@V>��Y;5<.>eL�>earN�L�>��
*MHKG?ATC�>�W?S�AVNXW^J�@�C�>eE�<.NIG?S�NMÞ�>eLwi�N�EF>�WtE�ATJ�@=J�G.sMJ�WtE�JMU�>�S�S�ABW?g�>�E�<?>e�¯ATW?ge@Bd?G.>�E�<.>}CDN~G.>�@�G?�~W?J�CwABgeS
ABW}E�<.>jJ�S�S�ABCDAT@BJME�AVNXW�i?L�NIg�>�S�S�G?AVL�>�g�E�@B����1>eEe�7E�<?> *MHKG?ABCD>�W?S�AVNXW?J�@�s�JMLfATJME�AVNXW?J�@q³?*�(  Q¹/-�¸�C�>eE�<?N~G�ABS
EFN~N}>�\Ii�>�W?S�AVs�>�arN�L[N�i�>eLfJME�AVNXW^J�@1JMi?i^@BATgeJME�AVNXW(N�a_E�<.>wO�P g�NXW?SfABG.>eLfABW?U�E�<?>wS�CDJ�@B@&J�CDNXd?WtE[N�acE�ATC�>
J�s�J�AB@TJM]^@V>"EFNDi?LfN~G?d^g�>�E�<?>[J�W?J�@V�ISF>�S=J�W?G�abN�L�>�geJ�S�E�Se�
¹�SjJ�Lf>�S�d?@VEe�&JmS�gf<.>�CD>�]/J�SF>�GpNXWÄE�<?>ÏN�]^S�>eL�s�JME�ABNXWpW~d?G.UXATW.U�EF>�gf<^W?AB�~d.>�<^J�Sv]�>e>�WpG.>es�>�@VN�i�>�GÄEFN
G.>eu/W.>�E�<?>�JME�C�NXS�i^<.>eLfABg�u?>�@BG^Se��� E_ABSc]^J�SF>�GÏNXW�J�W�>�\Ii�>eLfABC�>�W`E�J�@/W~d?G.UXATW.UvJ�W?J�@B�~S�ATSqS�gx<.>�C�>�h5<?ABgx<
<?J�GD]7>e>�WwG.>es�>�@VN�i�>�GjabN�L ("PRJ�W^GjE�<.> � h5ATS�S:C�N~G?>�@Is�>eLfS�AVNXW � P�³ � gx<.LfJ�Þ:�:������¶ 
&��������¸YJ�W?Gjh5<?ABgx<
g�NXC�i/JML�>�G�arJ�s�N�LfJM]^@V��h5ABE�<DE�<.>�N�i7>eLxJME�AVNXW?J�@ � �KHKJ�W^J�@V�~SfABS&N�a�E�<.>/("P ABWDsMJMLfAVNXd^SYgeJ�SF>*SFE�d?G?AB>�Se�&;=<.>
W.>eh�O�P�HKS�gf<.>�CD>��~<.N�hq>es�>eL��~<?J�S:]�>e>�WDJ�G^JMi?EF>�G�EFN,E�<.>=W?NXW?<t�IG.L�NXS�E�JME�ABg�C�NIG.>�@B@BABW?U5arLfJ�C�>ehcN�L�|�J�W?G
Lfd^W?SQNXW�G?ABSFEFLfAB]^d.EF>�G[CD>�C�N�L��vCwJ�gf<?ABW?>�SQd^S�ABW.U*G.NXCDJ�ABW$G.>�g�NXC�i�NXS�ABE�AVNXW��:;�N"g�NXC�i^d?EF>cE�<?>=J�W?J�@V�IS�ABS
ABW^g�L�>�C�>�W`E�S�@BN~geJ�@B@B��abN�L*E�<.>jU�LfABG�i�NXABW`E�S5N�a1>�J�gx< S�d.]?HKG.NXCDJ�ABW��/E�<.>jN�]^SF>eL�sMJME�AVNXW?J�@QABW.arN�LfCDJME�ABNXW}N�a
E�<.>[EFN�E�J�@�G.NXCDJ�ATW�ABS�i?L�>esIAVNXd?Sf@V�wG?ABS�EFLfAV]^d.EF>�GÏEFNDE�<.>vS�d.].HKG.NXCwJ�ABW?Se�
±.N�L_SFNXC�>�N�a�E�<.>=Sfd.L�a´J�g�>5J�W?G�SFNXAB@Iu^>�@BG?Se�tJ"S�>eE1N�a�º�HKG?ABC�>�W?SfAVNXW?J�@IABW`EF>eLfCDAVEFEF>�W`E1J�W?J�@V�IS�ABS&S�gx<.>�C�>�SqABS
JMi?i/@BAV>�GwATWÏJ�G?G^AVE�AVNXW��&;=<?ATSYg�NXC�i?LxABSF>�SqN�a�E�<.>*S�W.N�h J�W^J�@V�~SfABSe�tE�<?>*S�>�J$Sfd.L�a´J�g�>�EF>�C�i�>eLfJME�d?L�>j³ �^� ;�¸
J�W?J�@B�~S�ATSe�?J�W?G�E�<.>,sMJMLfABJME�ABNXW?J�@�SFNXAB@�C�NXATSFE�d.L�>,J�W?J�@B�~S�ATS�S�gf<.>�CD>��

»�¼ 2�¼o½ È�É�Ç �/Ã´À���� 8jÁ?Æ�Ê~Ç���Æ�Æ�ÃrÂpÃ�6rÁ[5�Ã?:/À���Å � ÊIÂÄÊ
��d?G.UXABW?U�N�L��5>eh=EFNXW^ABJ�W Lf>�@BJ�\IJME�ABNXW g�NXW?S�ATSFE�S[N�a5L�>�@BJ�\.ABW.U�E�<.>�C�NIG.>�@oÛ S,i^L�N�UXW.NXSFE�ABgws�JMLxABJM]^@V>�S[EFNMH
h_JMLfG?S"i^L�>�S�g�LfAV]�>�GmsMJ�@Bd.>�S"h5ABE�<?ABW(J�i?L�>�G?>eEF>eLfCDABW.>�G(E�ATC�>�h5ABW?G?N�h²³´SF>e>D>��ÑU.� (*J�sIAV>�SvJ�W^G ;�d?LfW.>eL
³c��������¸x� � E�J�d.Þ7>eL�J�W?G � >�J�CwJ�WÄ³c�����M{t¸F¸x�5��W�E�<?>[i?L�>�S�>�WtE5Sfgf<.>�C�>���W~d?G.UXABW.UDATS�i�>eL�abN�LxC�>�G�EFN�h_JMLfG?S
G?ABL�>�g�E�N�]^SF>eL�sMJME�AVNXW?S=h5<?ABgx<�ATS=C�N�L�>,JMi?i^L�N�i?LfABJMEF>*arN�L5<?AVUX<.H�L�>�SFNX@Bd.E�ABNXWÏJMi?i/@BABgeJME�AVNXW?S_E�<^J�W�W`d^G.UXABW.U
EFN�hcJMLfG^Swµ�HKG?ABC�>�W^S�AVNXW?J�@cJ�W?J�@V�ISF>�S�³ � E�J�dIÞ�>eLDJ�W?G � >�J�CDJ�W�������� *`¸x�p¹²L�>�@BJ�\.JME�AVNXW¯EF>eLfC ABSjABW`EFL�NMH
G?d^g�>�GwABW`EFN,E�<.>�C�N~G?>�@.>��`d^JME�AVNXW?Se�~J�W?GDE�<.>�EF>�W?G.>�W?g��jarN�LYE�<.>�i?L�N�UXW.NXS�E�ABg�sMJMLfABJM]^@V>

±
³ � ÕFá�¸&ABS&UXABs�>�W

]~� °
°
á
±
³ � ÕFáF¸ ² � ³

±
Õ

±
� ÕFá�¸ · �)¶�� �

�����
� �"!$# � �&%
±

� 	
±
³ � � ÕFá�¸
' ³oµX¸

� G.>�W.N�EF>�S�E�<.>$C�NIG.>�@�G.�IW?J�CDATgeS5J�W?G�i^<`�~S�ATgeJ�@�i^JMLfJ�CD>eEF>eLfAVÐ�JME�AVNXW?S��
±

� E�<.>vs�J�@Td.>[N�a1E�<?>)(+*-,ÏN�].H
SF>eLfs�JME�AVNXWÏABW.Z^d?>�W?geABW.U�E�<.>=U�LfATGji7NXATWtE � JMEYE�ABC�>�áâ� � � E�<.>=N�]^SF>eLfs�JME�AVNXWÏ@VNIgeJME�AVNXW�� �3¶ E�<.>�g�NXW?SFE�J�W`ESFNMHKgeJ�@T@V>�G�W`d^G.UXABW.Uwg�N~>eãwgeAV>�W`E,J�W?G

# � J�WmN�]^SF>eLfs�JME�AVNXW.HKG.>ei�>�W?G.>�W`E�hc>�AVUX<`E�h�<?ABgf<md?S�d^J�@B@V��s�JMLxAV>�S
]�>eEKhc>e>�W {}J�W?G �M�D��>eUX@V>�g�E�ABW.U�E�<?>wG.�IW?J�CDABgeS"J�W?G(i/<t�IS�ABgeS"J�W?G J�S�S�d?CDATW.U�J�S�ABW.UX@B>vN�]^S�>eL�s�JME�ABNXW
h5ABE�<}Jwg�NXW^SFE�J�WtE�hc>�AVUX<tE

# � >��~d?J�@(�M�7E�<.>vCDN~G.>�@�s�J�@Td.>[JME�E�<.>[N�]^S�>eL�s�JME�ABNXW}@VNIgeJME�AVNXW�L�>�@BJ�\I>�S5>�\~H
i�NXW.>�W`E�ABJ�@B@V��EFN�h_JMLfG?S�E�<.>vN�]^SF>eL�s�>�G}s�J�@Bd?>,h5AVE�<�J�W�>�H�arNX@BG?ABW.UDG?>�geJ���LfJMEF>vN�aU� # �3¶ g�N�L�L�>�S�i7NXW^G?ABW.UEFN�JM]7NXd?E=<?J�@Va�J�W}<.NXd.L��

ä �&
.�"��å/�f��f	 ���o������å7�~æ/ç



����������	�
��������������������� ��� ½ �
��W i^LfJ�g�E�ABgeJ�@cJMi?i^@BABgeJME�ABNXW?Se�QE�<.>ÏW~d?G.UXABW?U�EF>eLfC d?S�d?J�@T@V��Lf>�CDJ�ABW?SvS�CDJ�@B@V>eLvE�<?J�WÄE�<.>Ï@BJMLfU�>�SFEvEF>eLxC
N�a_E�<.>DG.�IW?J�CDATgeS"SFN�E�<?JME,E�<.>ÏG.�~W^J�CDABg$]^J�@BJ�W?g�>�N�acE�<.>DC�NIG.>�@&ABS[W.N�E,SFEFL�NXW.UX@B�mG?ATSFE�d.L�]�>�G��$;=<.>
g�NXd.i/@BABW.U$]�>eEKhc>e>�W�E�<.>"CDJ�S�S�J�W?G�h5ABW^Gwu?>�@TG�ATW?W.N�sMJME�AVNXW?S_ABSci?LxABCDJMLfAB@B�$ABW^G?d?g�>�G�ABC�i^@BATgeAVE�@V�$]`�ÏE�<.>
C�NIG.>�@qG.�~W^J�CDABgeSe��� a_E�<.>ÏJ�S�SfABCDAB@BJME�ABNXW�i?L�NIg�>�S�S$ABS[S�d^geg�>�S�SFa´d?@1E�<.>�C�NIG.>�@1u?>�@TG?S"h5AB@T@&]�>wge@VNXSF>ÏEFN
G.�IW?J�CDATg*]^J�@BJ�W?g�>,JME=E�<?>,]�>eUXABW?W?ABW?U[N�a:E�<.>"arN�L�>�geJ�SFEe�/J�W^G�J�W�ABW?ABE�ABJ�@BAVÐ�JME�AVNXW�SFEF>ei�ABS�W.N�E=L�>��~d?AVLf>�G��
;=<?>ca´J�g�EFN�LfS

# � G.>eEF>eLfCDATW.>_E�<.>_L�>�@BJME�AVs�>_hc>�AVUX<tE�S1UXAVs�>�WjEFN"E�<.>�G?AßÞ�>eL�>�W`E�N�]^S�>eL�s�JME�ABNXW?S&JME1J*SFi�>�geAVu^g
U�LfATG(i7NXATWtEe��±.N�L$J�S�ABW.UX@B>$N�]/SF>eL�sMJME�AVNXW���E�<?ATS*hq>�AVUX<`EÏ³�� � ¸�g�NXC�i?LfATSF>�S*N�a_E�<.>D�`d^J�@BAVEK�¯³´J�W?G�L�>ei^L�>�H
SF>�W`E�AVs�>�W.>�SfSx¸cN�a:E�<.>"N�]^SF>eLfs�JME�AVNXWÄ³�� � ¸cJ�W?G�N�aQhq>�AVUX<`E�S=h�<?ABgf<�G.>ei�>�W?G�NXW�E�<.>,<.N�LfAVÐeNXW`E�J�@Y³�������¸qN�L
s�>eL�E�ATgeJ�@1³��
	�¸1G?ATSFE�J�W?g�>�L�>�SFi�>�g�E�AVs�>�@V�DEF>�CDi7N�LxJ�@Q³�� * ¸qG?AßÞ�>eL�>�W?g�>�]�>eEKhc>e>�W�E�<.>�N�]/SF>eL�sMJME�AVNXW�J�W?G�E�<.>E�JML�U�>eE�U�LfABG�i7NXATWtEe�q��a:J�W}ABW^g�L�>�J�S�ABW.UDW~d?Cv]�>eL=N�a:N�]^SF>eL�sMJME�AVNXW?S=ATW.Z^d.>�W?g�>"E�<?>,U�LfABG�i�NXABW`E�E�<.>,EFN�E�J�@
W~d?G.UXABW?UÏhc>�AVUX<`E*Sf<.NXd?@BG�]�>$@BATCDAVEF>�G�EFN�J�s�NXABG�E�<.>�W~d?G.UXABW?UwEF>eLfC EFN�]�>�g�NXC�>�G.NXCDATW?J�WtE�N�s�>eL[E�<.>
G.�IW?J�CDATgeSe�1;=<?ABS�ATS�J�gf<?AV>es�>�G}]`��g�NXC�i/@V>�C�>�W`E�ABW.UjE�<.>[ABW^G?AVsIABG?d?J�@^hq>�AVUX<`E
� * ]~��JDL�>�@BJME�AVs�>,hc>�AVUX<`E³´�c>�W���J�CDABW�J�W^G � >�J�CDJ�W��=������yX¸-�

# � ²
� ��� � � � � � ³?*`¸

� � ² � * � ����� � � 	 � � � ³oyX¸

� d?L�L�>�W`E�@V���/NXW^@V��g�NXWts�>�W`E�AVNXW?J�@:N�]/SF>eL�sMJME�AVNXW?S*JML�>�d?SF>�G���W?J�C�>�@B��abL�NXC ;=ÝcP}�4J�W^G��Y� O � ; ³rEF>�C�H
i�>eLfJME�d.Lf>�J�W?Gph5ATW?G��:ABW?ge@Bd?G^ABW.U�E�<.>�S�AVUXW?ABu^geJ�WtEj@V>es�>�@BS 
q<~d?CDABG?ABEK��d.ipEFN�µM{�{�<^�QJ 
qU�>eN�i�N�EF>�WtE�ABJ�@
NXW?@B�vEFN$G.>eLfAVs�>=NXW?>=i?L�>�S�Sfd.L�>�ABW?g�L�>�CD>�WtEYJMEqE�<.>5@VN�hq>�S�EqC�NIG.>�@.@V>es�>�@b¸x�~¹5�W- � -5¹�±:;Ò³´J�@B@/G?JME�Jt¸x�IJ�W?G
� �"� � �Q� � ������J�W^G1(�-=��� �ÎL�>ei�N�L�E�Sj³´SFE�JME�AVNXWmi?L�>�SfS�d.L�>�
/h5ABW?G�arN�L"SFE�JME�AVNXW?S�]�>�@VN�h �e{�{�CRJM]�N�s�>
CDSf@ 
~<~d?CDATG?AVEK� 
~º�HKC EF>�C�i�>eLfJME�d?L�>�ATSYd?SF>�GÏNXW?@V��arN�L_E�<.>*SFNXAB@^CDNXABSFE�d.L�>�J�W?J�@V�IS�ABSx¸x�&��N�EF>*E�<?JMEqUXABs�>�W
J�ged.E�H�NMÞ E�ABCD>[N�aqº~�·yÏ<.NXd.LfS��^N�]^SF>eLfs�JME�AVNXW^S=arL�NXCRd?i}EFN�JM]7NXd?E�ºÏ<.NXd.LfS�JMabEF>eL*E�<.>$J�g�E�d?J�@:J�W?J�@V�IS�ABS
E�ABCD>,geJ�W}SFE�AB@T@/]�>"J�S�S�ATCDAB@BJMEF>�G�ABW�E�<.>[u?LfSFE�<.NXd.LxS_N�a�E�<.>[N�i7>eLxJME�AVNXW?J�@�arN�L�>�geJ�SFE=Lfd^W?Se�&¹�S5JD�`d^J�@BAVEK�
g�NXW`EFL�NX@o�`E�<.>=N�]^SF>eLfs�>�G�s�J�@Td.>�S1JML�>=g�NXC�i/JML�>�GDh5ABE�<vE�<?>5C�NIG.>�@Iu?>�@BG?S:N�a7E�<.>=J�S�SfABCDAB@BJME�ATW.U�Lxd?W�AVE�SF>�@Va �
±.N�L"C$d?@VE�AßHK@B>es�>�@�EF>�C�i�>eLfJME�d.L�>$G?JME�JI�/JÏ<t�IG.L�NXSFE�JME�ATg,<.>�AVUX<`E�J�W?G�E�<?ABg�|IW.>�S�S�gf<.>�gf|}ABS�ABW?ge@Bd?G?>�G��.J�W?G
JDS�i^JME�ABJ�@�g�NXW?SfABSFEF>�W?g���gf<.>�gf|�ABS_i�>eL�arN�LfC�>�G�arN�L=E�<.>[SFE�JME�ABNXW�i?L�>�S�Sfd.L�>"G?JME�JI�
Ýq�`d?JME�ABNXW ³oµX¸ÏABW?G^ABgeJMEF>�SwE�<^JME�ABW�i?LfATW?geAVi^@V>�E�<.>(S�gx<.>�C�>(g�NXW?S�ABSFE�S�N�a,E�hqN CDJ�ATWlSFEF>ei^S��5Ao�Ñ>�� E�<.>
G.>eEF>eLxCDABW?JME�AVNXW�N�a,E�<.>mN�]^SF>eLfs�JME�AVNXW ABW^g�L�>�C�>�W`E�SÏJ�W?G�E�<.>(g�NXC�i^d?E�JME�AVNXW�N�a,E�<.>mhq>�AVUX<`E�Se��� AVE�<
L�>�S�i7>�g�E&EFN"E�<?>�s�>eL�E�ABgeJ�@.ABW`EF>eL�i�NX@BJME�AVNXW$L�>��~d?AVL�>�G$arN�L&E�<.>�u?LfS�E:S�EF>ei��XE�<.>_s�>eL�E�ABgeJ�@^S�geJ�@V>�N�a�Cvd?@BE�AßHK@V>es�>�@
EF>�C�i�>eLfJME�d?L�>�J�W?GÏh5ABW^GjN�]^SF>eL�sMJME�AVNXW?ScABSYJ�G��Fd?S�EF>�GDEFN$E�<.>5s�>eL�E�ATgeJ�@/C�NIG.>�@^L�>�SFNX@Bd.E�ABNXWD]~�DJ�s�>eLfJMUXABW?U
E�<.>[N�]^SF>eL�s�>�G}i?L�N�u^@V>"N�s�>eL�E�<?>,E�<?ABgf|~W.>�SfS�N�a&C�N~G?>�@�@BJ���>eLfS��q¹�S5J�L�>�Sfd?@VEe�.E�<.>[SfABCvd^@BJMEF>�G�E�<?ABgf|~W?>�S�S
]�>eEKhc>e>�WpEKhcN�i^L�>�S�S�d.Lf>D@V>es�>�@BS[ATS[J�d.EFNXCDJME�ATgeJ�@B@V��L�>�@BJ�\I>�G EFN�hcJMLxG?S[E�<?>wN�]^SF>eLfs�>�G E�<?ATg�|IW.>�S�S,h�<.>�W
W~d?G.UXABW?U�EF>�C�i�>eLfJME�d.L�>wG^JME�JI����W g�NXW`EFLfJ�SFEe�&<~d?CDABG?ABEK��G^JME�J}JML�>�ABWtEF>eLfi7NX@TJMEF>�G�h5AVE�<.NXd?E,J�s�>eLfJMUXABW?U
ABW(N�LxG.>eL,EFN}geJMi?E�d?L�>�E�<?ABW�@BJ���>eLfS,N�a_ge@VNXd?G^S"J�S,hc>�@B@&J�S"i�NXS�S�AV]/@V>��$��N�EF>wE�<^JME,E�<.>DABW?g�Lf>�C�>�WtE�S[JML�>
G.>eEF>eLxCDABW.>�G�J�S1G^AßÞ7>eLf>�W?g�>�S&ABW$L�>�@BJME�AVs�>=<~d?CDATG?AVEK�[h5<?ABgx<$ATC�i^@BAV>�S�E�<?JME&L�>�@TJME�AVs�>�LfJME�<.>eL1E�<^J�W�SFi�>�geAVu^g
<~d?CDABG^AVEK�$ABS:L�>�@BJ�\I>�GjEFN�h_JMLfG?SYE�<.>=N�]^SF>eLfs�>�GD<`d^CDABG?AVE�������W�E�<?ABS&S�>�W?SF>��XE�<.>=J�W^J�@V�`Ðe>�Gw�`d?J�W`E�AVE�AV>�SYJML�>
<.N�LxAVÐeNXWtE�J�@�h5ABW?G��~i�N�EF>�WtE�ATJ�@�EF>�C�i�>eLfJME�d.L�>��.Lf>�@BJME�AVs�>,<~d?CDABG?ABEK���.J�W?G�i?L�>�SfS�d.L�>"JME�E�<.>,@VN�hq>�S�E5C�NIG.>�@
@V>es�>�@��
-5>�@BJMEF>�G�EFNpE�<?>mSF>�g�NXW^G�SFEF>ei��5ABW?g�NXC�i/@V>eEF>}i?LfN�u^@V>�SwJ�W^G�S�ATW.UX@V>�HK@V>es�>�@�ABW?g�L�>�CD>�WtE�S�JML�>ms�>eL�E�ABgeJ�@B@V�
>�\IEF>�W?G.>�GpJ�W?G i^L�N�sIABG.>�G�h�AVE�<�s�>eL�E�ABgeJ�@qhc>�AVUX<tE�S��
	DJ�geg�N�LfG^ABW.U}EFNmJ +*J�d^S�S�ABJ�W�³´JMi?i?L�N�\7� ¸�ABW @VN�U
i?Lf>�S�S�d.L�>$³´g�N�L�L�>�@BJME�AVNXW�S�geJ�@V>*ABS�� #�� µ"arN�L_d.i?i�>eLFHKJ�AVL1h�ABW?GDJ�W?G�{I�·º[abN�L_d.i?i�>eLFHKJ�AVLYEF>�C�i�>eLfJME�d.L�>�J�W?G
<~d?CDABG^AVEK���:J�W?GÄE�<.>Ïged.E�H�NMÞ ABS=��yM{mC�abN�L�S�d.LfarJ�g�>�HK@V>es�>�@qh5ABW^G�L�>�SFi��}E�<.>Ï@VN�hq>�S�E$C�NIG.>�@c@BJ���>eL$arN�L
S�d?L�arJ�g�>�HK@B>es�>�@5<~d?CDABG?ABEK�?¸x�¯;5<.>eL�>�JMarEF>eL���d.i?i�>eLFHKJ�AVL�ABW?g�Lf>�C�>�WtE�SwJML�>�SFi?L�>�J�Gl@BJMEF>eLfJ�@B@V�¯J�@VNXW.U <?N�LfAßH
ÐeNXW`E�J�@=S�d.LfarJ�g�>�SjS�ABW^g�>ÏSFi?Lf>�J�G?ABW.UmJ�@VNXW.U(E�<.>�EF>eL�LfJ�ABWIH�arNX@B@VN�h5ABW.UmC�NIG.>�@q@B>es�>�@BSjJ�S$d^S�d?J�@B@V��JMi?i/@BAV>�G
ABWmW~d?G.UXABW.UMH�E��`i�>$S�gf<.>�CD>�S�<^J�S�G^ABS�J�G.sMJ�WtE�JMU�>�S*W.>�JML"SFEF>e>ei(N�L�N�U�LxJMi^<t�}i^JML�E�ABged?@TJMLf@V��ABW�geJ�S�>�S�h�AVE�<
@VN�h SFEFLfJME�d?S"³ � gx<.LfJ�Þ:����������¸x�Y��W�g�NXWtEFLfJ�S�Ee�^S�d.L�a´J�g�>�HK@V>es�>�@�ABW^g�L�>�C�>�W`E�ScJMLf>*S�i?L�>�J�G�J�@VNXW.U$E�<.>"C�NIG.>�@
@V>es�>�@TS�EFNw@BABCwAVEqE�<?>,JML�>�J�N�a:ABW.Z^d.>�W^g�>�EFNÏge@VNXSF>"EFNDE�<.>"U�LfNXd?W?G��1;=<?>,SFi?L�>�J�G?ATW.U$ATW?ge@Bd?G.>�ScE�<.>,g�NXC�H
i^d?E�JME�AVNXW�N�a&E�<.>v<.N�LfAVÐeNXW`E�J�@�hc>�AVUX<`E�S�� ��� d?S�ABW?U�E�<.>,a´d?W?g�E�AVNXW ³c� · à��q# ´ ¸ ����������� � abN�L�E�<.>[S�geJ�@TJML
ä �&
.�"��å/�f��f	 ���o������å7�~æ/ç



����������	�
��������������������� ��� ½��

�~d?J�W`E�AVE�AV>�S�³oà �m]�>�ABW?U�E�<.>}<.N�LfABÐeNXWtE�J�@�G?ABSFE�J�W?g�>�]�>eE�hq>e>�W�N�]^SF>eL�sMJME�AVNXW�J�W?G E�JML�U�>eE�U�LfABG i�NXABW`Ex¸x�
;=<?>Dh5ABW?G�g�N�LfL�>�@BJME�AVNXW?SvJML�>wSFi/@BAVE,ABW`EFN}J�@VNXW?UXAVE�d?G?ABW^J�@QJ�W^G EFLfJ�W?S�s�>eLfSF>wi/JML�Ee��J�W?G E�<?ABS,J�@T@VN�h5S,EFN
SFi�>�geAVar��E�<.>*G.>eU�L�>e>*N�a�G?ABs�>eL�U�>�W?g�>D³bn�¸YN�a�E�<.>�L�>�S�d^@VE�ABW.U,h�ABW?GwJ�W^J�@V�~SfABSqATW?g�L�>�C�>�W`EYu?>�@TGm³´O�N�L�>�W?g�>eE
J�@o�V�p�����r��¸x�Y�cN�E�<ÏE�<.>5g�N�L�L�>�@TJME�AVNXWwS�geJ�@B>�S ´ J�W?GDE�<?>5W.NXWIHKG?ABs�>eL�U�>�W?g�>5a´J�g�EFN�Lqn�ABW^g�L�>�J�SF>=h5ABE�<D<.>�AVUX<`EJ�W?G�h5AVE�<�G?ABSFE�J�W^g�>"EFN�E�<.>"N�]^SF>eL�sMJME�AVNXW�E�ATC�>"J�W?G�sMJML��w]�>eEKhc>e>�W}JM]�NXd.E=¶M{�|IC×J�W?G ��¶M{D|~CØLf>�SFi��
{I� *�J�W?G�{I�O���1;5<.>5a´d?W?g�E�AVNXWÏd?SF>�GÏabN�LcE�<.>�EF>�C�i�N�LfJ�@?hc>�AVUX<`E�S � * ABS3��JMEcE�<.>�N�]^SF>eL�sMJME�AVNXW�E�ABC�>�J�W?G
G.>�g�Lf>�J�SF>�S,@BABW?>�JMLf@V��EFN�Ðe>eL�N�JME,µ�<.NXd.LfSj³rarN�L"LfJ�G?AVNXSFNXW^G.>$G^JME�Jt¸�L�>�SFi����M�·y�<.NXd?LfS�³rabN�L"N�E�<.>eL,G^JME�Jt¸
]�>earN�L�>�J�W?G¸�vLf>�SFi��[{I�·y�<.NXd?LfS�JMarEF>eL,E�<.>jN�]^S�>eL�s�JME�ABNXW�E�ATC�>�� ��NXd.Lf@V��N�L"C�N�Lf>$arL�>��~d.>�W`E*G^JME�J�JML�>
@BATW.>�JMLf@V�wATWtEF>eL�i�NX@BJMEF>�G}ABW�E�ABC�>��

;QJM]^@V>[¶N�(%����c� � ,�,W�+�)� ������� �"![RS�"�2�	�
579"DP«:6	8 02���e��+!�e)�4��uT�/�c�,=��^�,4����Y������ �"!�,
¡�� �C;F9�� 9�GrD-B�DPEm6NG *Z�"!Q�4�+!Q������,.*�'�*�� �g��Rp¨/LMK��"���.��,�,W�+�)� ������� �"![����!�,
�s9�B�;mEF��B�DPEm6NG �����!Q�4��*����	�/!��/�+'�,4��,=�+!�*��4�-�3�-!Q��,T��,4�-1������+!�e_¯3�"�Y��P*���� �"!£�4�+�)��,W�4��V�,
3B�;FB�G:l"9 ¦�h&K�'�����",W���/�4��*2�����)V��-���/�4�����g� !�*Z�����)��!Q��,`�m��V]�4�_©Q����K �&�"�=^����+��!�*Z�+!�e

� !��P�/�4L�,4���4Rm��*Z� � V��4�P,4,4��������!��/�+'�,W��,T�+!�*Z�����)��!Q�c,��h&e"���Q,w���4�"V�K���*(u.�+!�s� !�*��4�-�)��!Q��,.^��/���/!�*�� !�e � !��-���WL�,W���WRm�"*Z� � V����-,�,4���4���!��/�+'�,W��,T�+!�*Z�����)��!Q�c,¨�h&��V�V��-�WL��/�+�TV����-,�,W������� !�*��4�-�)��!Q��,.^��/���/!�*�� !�e��4�������$�/!���� '�,4�+,�+!�*��4�-�3�-!Q��,.K�'�����",W�������+*-�/�+� '
ª�@C8Ck�EFG:k¥l�6	9�� l"Em9�GrD ¯���¦P���
	 ����(RS���2��� �$��!��/�+'�d��P[Y��/�����/^��+�-,f�Za�*���V��.V����-,�,W���4�¦�� ���/¦P���
� �����(RS��� � !��-���WL�,4���WRm�"*Z� � V��4�P,4,4�����
� G:B�;S�$��9�8 ��B�jbEFB�op;m9�H K��"�4�+d��"!"�c�/�ru.�+!�]Y��-*Z�4�"�-\�VN�/�4�-!Q�4���/�A�����)V��-���/�4������\������������ Y"�gKQ���3���� �w'

� !��-���WL�,W���WRm�"*Z� � V����-,�,4���4�)�S�Mh ��h����.��K��`�+��u=�P,w�T�)������$�+��Y"��� �
�$�pB�D-EFB�;TB�G:B�;S�$HPEmH %������_���4�g�/!��/�+'Qd-�-sY��-�W���+*-�/�+� ')v��c,W�-\���!�£��K���!�,4V����-��s�����4�-����� �+'�/�+��!�e3K������ d-��!Q�����r,4���4Rm��*��-,-hY��-�W���+*-�/�Auf���+e�KQ�4�+!�e�#C��V�V����ba��+�_�������+'[�g�/��,�,W���/!]�+!]�+��eN�SV��K��"�4�+d��"!"�c�/�ruf���+e�KQ�4�+!�e�#p��,W���4����V���*���,fRS��!�*Z�4�+��!���RC���,w�c�/!�*��
� 9�� ��6�j�B�;���9�EFk�«rDPEmGCk ¦�h �)���.��^�,W�-�4Y������ �"![��� �)�"\���-*��4�P��,4� !�e��+� !��-�/���+')�4�£��h �)���2¨3K�������,�S��V�V��-�(�/�+�������-,4V$h.¦"h ��K�������,`�F,W���4Rm��*��ZL�� �-Y��-�r������Q�f^���RS�����`�/!�¦�h �3�4�P,WV	hp��h ��K��"���c,.��R �4�-�.��^�,4����Y������ �"!£�4�+�)����+� !��P�/�T�����)V��"�����A� !Q������V��"�+�/�4�+��!]�/R	RS���-OQ���-!Q�(����c��h
� oCHP9Qj��B�D-EF6�GCH � � 0 x �p\�� q ¢ �p\�% � ¢ J�� #L=,W���/�4�+��!]V��4�P,4,4������\�u.�+!�¥�m,W������� �"!�,T^N���+��u7¦-�"�3� �/^N��Y����_,W� �L�K����)����}�w'| ��� �p\ ��¢w� x | #L�u.�+!�A\������)VN���c���4���4�"#p��� �$,W����!������s� �-Y��-�+,-\,W�+e�!�� v�*-�/!Q�.� �-Y�����,f��V]�4��¦�/��K �&�L�K����)����}�w'r#���� �A�+��Y"����,T��V]�4�_¨��"��K �&�L�e"����VN�/����!Q�4���/�r��,4�-sRS�"�.��!�� � !��-���WL�,W���WRm�"*Z� � V����-,�,W���4�g�+!�*Z�����)��!Q�� ¢ � t �2� � | #L=��� �Au.�+!�1�/!�[�4�-�)V��-���/�4�����`����c�
� @:B�;mESDc� l�6NGrD�j�6�; t=���)V����4��,4��![u.� �4K]��K��`�)������Av��-�+�,TRS�4�"� ��,�,4� �)�+�+�/�4�+��![����!1� ��,4��� R

��W}E�<?>vged.L�Lf>�WtE�S�gf<.>�CD>��7E�<?>[L�>�S�d^@VE�ABW.UwJ�W^J�@V�~SfABS5ABW^g�L�>�C�>�W`E=u?>�@BG?S�JML�>$i^JML�E�@V��]^J�@BJ�W^g�>�G}>�\Ii^@BABgeABE�@V�
ABWmJÏE�<?AVLfG�CDJ���N�L*SFEF>ei(]�>eabN�Lf>[]�>�ABW.U�J�G?G.>�G�EFNÏE�<.>jC�NIG.>�@�u^>�@BG?Se��;=<.L�>e>vEK�~i7>�S�N�a&]^J�@TJ�W?geABW.U�JML�>
JMi?i/@BAV>�G��Q±QABLfSFEe�`J[<t�IG.L�NXSFE�JME�ATg=d.i?i�>eLFHKJ�AVL:EF>�C�i�>eLfJME�d?L�>5g�N�L�L�>�g�E�ABNXWD]^J�@BJ�W^g�>�S1E�<.>=i^L�>�S�S�d.Lf>=J�W?J�@V�IS�ABS
ABW^g�L�>�C�>�W`E�S�JME�E�<.>q@VN�hc>�SFE�CDN~G.>�@t@BJ���>eL��Q� E�ABS�W.>�JMLx@V��g�NXW^SFE�J�WtE�h5AVE�<?ATW�E�<?>Y@VN�hc>�SFE���yM{�{�CÍ³rE�<?>eL�>eabN�Lf>

ä �&
.�"��å/�f��f	 ���o������å7�~æ/ç



����������	�
��������������������� ��� ½ �

<?JMLxG?@V��C�NIG?AVu?>�SYE�<.>�SFE�JM]/AB@BAVE��$h�AVE�<?ABW�E�<?>�]�NXd?W?G^JML��$@TJ���>eLâ¸qJ�W?G�G.>�g�L�>�J�SF>�ScLfJMi/ABG?@V�$ard?L�E�<.>eLqJM]�N�s�>
S�d^gf<ÄE�<?JME[E�<.>wU�>eN�i7N�EF>�W`E�ABJ�@cJM]�N�s�> *X{�{�<?�:J�ABS,W.N�E$G?AVL�>�g�E�@V�(C�NIG?AVu?>�G(]~�(E�<.>ÏSfd.L�a´J�g�>Di?L�>�S�Sfd.L�>
W~d?G.UXABW?U¯³rarN�LD<t�IG.L�NXS�E�JME�ABg�g�NXW?G?AVE�AVNXW^Sx¸x� ;=<?ABSjS�ABUXW?AVu^geJ�W`E�@V��L�>�G?d^g�>�SvE�<?>�s�>eLfE�ABgeJ�@_>�\~EF>�W`EDN�a�E�<.>
CDJ�SfS5u?>�@TG}G?ABS�E�d.L�]^J�W?g�>vABC�i�NXSF>�G�]~��E�<.>[i^L�>�S�S�d.Lf>[W`d^G.UXABW.UwJ�W^G}L�>�Sfd?@VE�S5ATW�Jw]�>eEFEF>eL*J�G���d?SFE�C�>�W`E
N�a,E�<?>�h5ATW?G u?>�@TGlJ�W?G�J U�Lf>�JME�@V�lABC�i^L�N�s�>�G�J�S�S�ABCwAB@BJME�AVNXWlN�a,E�<.>mi?L�>�S�S�d?L�>}G?JME�JI� � >�g�NXW?G?@B���5J
U�>eNXSFEFLfN�i^<?ABg�h�ABW?Gpg�N�L�L�>�g�E�AVNXWli^JML�E�@V�Ä]^J�@BJ�W?g�>�SjE�<.>�h�ABW?Gpu?>�@BG¯h5ABE�<ÄLf>�SFi�>�g�E�EFN E�<.>�CDJ�S�SDu?>�@BG
ABW^g�L�>�C�>�W`E�S,ABC�i�NXSF>�Gm]~��E�<.>DSfd.L�a´J�g�>$i^L�>�S�S�d.Lf>jW~d?G.UXATW.U�ATW?ge@Bd?G?ATW.UwE�<.>�EF>�CDi7>eLxJME�d.L�>Dg�N�L�L�>�g�E�ABNXW��
±:ABW?J�@T@V���^J�Wmd.i?i�>eLFHKJ�AVL�i?Lf>�S�S�d.L�>vg�N�L�L�>�g�E�AVNXW�]^J�@BJ�W?g�>�S5E�<.>[EFN�E�J�@:J�W?J�@B�~S�ATS=ABW?g�L�>�CD>�WtE�S5N�a&E�<.>vCDJ�SfS
u?>�@TG <t�IG.L�NXSFE�JME�ATgeJ�@B@V��� ;=<?ATS�ABSjE�<.>�NXW?@V�par>�JME�d.L�>�G?AVLf>�g�E�@V� L�>�@TJMEF>�G EFN E�<.>�a´J�g�EDE�<?JMEwE�<.>�C�NIG.>�@
ABS"W?NXWIHK<t�IG.L�NXS�E�JME�ABgM�v��N�EF>DE�<?JME,AVE*G.N~>�S"W.N�E,gf<^J�W.U�>�E�<.>DW.NXWIHK<`�IG.L�NXSFE�JME�ABg$i?LfN�i7>eLfE�AV>�S�N�aYE�<.>ja´d?@B@
C�NIG.>�@�u?>�@BG?Se�c;=<.>[g�N�LfL�>�g�E�AVNXW�i^L�>es�>�WtE�S�E�<.>$ABWtEFLfN~G?d^g�E�AVNXW�N�a1G?AVL�>�g�E�SFNXd.Lfg�>�S5N�a&s�>eL�E�ABgeJ�@�h�ABW?G�arN�L
h5<^ABgf< E�<?>eL�>}ABSDW?N G?AVL�>�g�EDg�NXW`EFL�NX@�h5AVE�<.NXd?E�s�>eL�E�ABgeJ�@=h�ABW?G¯N�]^SF>eLfs�JME�AVNXW^S�]�>�ABW.U J�sMJ�AB@BJM]/@V>�EFN ]�>
J�S�SfABCDAB@BJMEF>�G���;=<?ABSvABS[ABCDi7N�LfE�J�WtE[SfABW?g�>wE�<?>ws�>eL�E�ABgeJ�@cs�>�@VNIgeAVE�� ABS[S�E�AB@B@1S�CwJ�@B@1NXWÄE�<.>ÏSfgeJ�@V>�S$EFN�]�>
J�W?J�@B�`Ðe>�Gwh5AVE�<�E�<.>�ged.L�L�>�W`EYS�gx<.>�C�>5J�W?GwN�]^SF>eL�sMJME�AVNXW?S�³´ABWDg�NXW`EFLfJ�SFEY>��ÑU.�&EFN$J,@BJMEF>�W`Eq<.>�JMEcW`d^G.UXABW.U
S�gx<.>�C�>�¸x�c;�JM]^@B>[¶�S�d?CDCwJMLfAVÐe>�S_E�<.>[CwJ�ABW�ab>�JME�d?L�>�S=N�aQE�<.>[OQPzW~d?G.UXABW?UjSfgf<.>�C�>��

»�¼ 2�¼32 ��Ê`Á ��É�Ë���Á?ÅXÊ � ÊIÂ��1Ê`Ë�Á[5�É�Ë�Ê ��À�Á 6b¿�Æ�ÃrÆ
� ATW?g�>ÏE�<?>�@TJMEF>�WtEDJ�W?G¯SF>�W^S�AV]^@V>Ï<.>�JME�Z^dI\I>�S$N�s�>eLDh_JMEF>eLDG.>ei�>�W?Gpg�Lfd?geABJ�@B@B��NXW¯E�<.>�S�d.L�a´J�g�>ÏEF>�C�H
i�>eLfJME�d.Lf>��1JmS�>�J�S�d?L�arJ�g�>�EF>�C�i�>eLfJME�d.Lf>(³ �?� ;�¸,J�W^J�@V�~SfABSvATS[i�>eL�arN�LfC�>�G NXW?g�>�i7>eLjG?J���³´{�{ ��; � ¸x�
� E�JMLfE�ABW.U�arL�NXC E�<.>�i?Lf>es~AVNXd^S"J�W?J�@V�IS�ABS*J�S,u?LxSFE*UXd.>�S�Se�QJ�@B@:E�<.>DS�<?ABi(J�W^G�]^d.N���N�]^S�>eL�s�JME�ABNXW?S"arL�NXC
E�<.>$i?L�>esIAVNXd?S�¶wG^J��IS�JML�>jd?SF>�GmABW�Jwg�N�L�L�>�g�E�ABNXWmSfgf<.>�C�>$]^J�SF>�G�NXW � L�>�S�S�CwJ�WIH�EK�~i�>[hc>�AVUX<tE�ATW.U.�5��W
G?JME�J�H�i�N~N�L�JML�>�J�Se�.E�<?ABScABSq]^@V>�W?G?>�G�³rsIABJ[E�<?>�UX@VN�]/J�@ �?� ;�J�W?J�@B�~S�ATSx¸:h5ABE�<wJjG?J�AB@V� � � \ � � �?� ;lJ�W^J�@ßH
�IS�ABS*arL�NXC � � ÝY�¬h5<?ABgx<(J�@BSFN�ABW?g�N�Lfi7N�LxJMEF>�S,S�JMEF>�@B@BABEF>jG^JME�JI�w±.N�L[E�<?>DSF>�J�HKABg�>wg�N�s�>eL$ABW(E�<?>D�cJ�@BE�ABg
� >�JI�/J�W�>�\IEF>eLfW?J�@�J�W?J�@B�~S�ATS,³rabL�NXC×E�<.>[�_d?W?G.>�SfJ�C[E�a´d.>eL � >e>�Sfgf<?AßÞ�J�<.L�E=d^W?GZ�5�IG.L�NX@BN�UXAV>�¸cABS�d?SF>�G��

»�¼ 2�¼B» ��À@:��z¾�Ê��@5 � ��À�Á 6b¿�Æ�ÃrÆ
;=<?>DN~geged?L�L�>�W?g�>DN�a�J�SfW.N�h g�N�s�>eLjSFEFL�NXW.UX@V��ABW?Z^d.>�W?g�>�S*E�<.>wLfJ�G?ABJME�AVs�>DJM]/SFN�L�i?E�AVNXW J�W?G�L�>eZ?>�g�E�ABNXW
i?LfN�i7>eLfE�AV>�S*N�aYE�<.>D@TJ�W?G�S�d.L�a´J�g�>�J�W?G(E�<.>eL�>earN�L�>�E�<.>DSfg�L�>e>�WIHK@V>es�>�@&EF>�CDi7>eLxJME�d.L�>���;=<.>�S�W.N�hÎhcJMEF>eL
g�NXW`EF>�WtE�ABSDJ i?L�N�UXW.NXSFE�ATg��`d^J�WtE�AVE��¯N�a�E�<?>}C�NIG.>�@o�qJ�W^GlABSDJ�W^J�@V�`Ðe>�G NXW?g�>}>es�>eL�� ¶ <.NXd.LfSe��;=<.>
C�>eE�<?N~G(ABS�]^J�SF>�GmNXW(J�S�ABC�i/@V>,hc>�AVUX<tEF>�G�J�s�>eLfJMUXABW.U�N�a � �*� � �4S�W?N�hÎG.>ei?E�<�N�]^SF>eL�sMJME�AVNXW?S��,;=<.>
hc>�AVUX<`E�ABW.UvG?>ei7>�W^G?S:]�N�E�<DNXWDE�<?>�<.N�LfABÐeNXWtE�J�@/J�W?GDs�>eL�E�ATgeJ�@/G?ATSFE�J�W?g�>�S&EFN$E�<.>=E�JML�U�>eEcU�LfABGwi�NXABWtE�S�����W
JML�>�J�S��.h5<.>eL�>*E�<.>"G.>�W?SfAVEK�DN�a�E�<.>�SF>"G?JME�JjABS_W.N�E�S�d.ãÏgeAV>�WtEe�.J�W�J�s�>eLfJMU�>,N�a�SfW.N�h G.>ei^E�<�ATW?g�L�>�C�>�W`E�S
G.>eLxAVs�>�G�arL�NXC � �*� � ��i?L�>�geAVi/AVE�JME�AVNXW��.EF>�C�i�>eLfJME�d?L�>��/J�W?G}hq>�JME�<?>eL�Lf>ei7N�LfE�S5J�S�hq>�@B@�J�S5E�<.>$C�NIG.>�@
i?Lf>�G?ABg�E�AVNXW�JML�>vJ�@BSFNDABW?ge@Td?G.>�G��

»�¼ 2�¼�� �r:/Ã�6�� :7ÃrÆ�5�É�Ë�Ê���À�Á76T¿�Æ�ÃbÆ
��W @BJ�W^G�JML�>�J�S[h�AVE�<.NXd.E,S�W?N�h,�:S�g�L�>e>�WIHK@B>es�>�@1EF>�C�i�>eLfJME�d.Lf>�³´J�W?G <~d?CDATG?AVEK�?¸�ABS,S�ABUXW?AVu^geJ�W`E�@V��ATW.Z^dIH
>�W?g�>�Gv]~��E�<?>qSFNXAB@XhcJMEF>eL:g�NXWtEF>�W`EQNXW[ge@V>�JMLFHKS�|`�,G?J��~S���¹�W[ABW?J�G?>��`d?JMEF>qSFi�>�geAVu^geJME�AVNXW[N�aIS�NXAB@XC�NXABS�E�d.L�>
geJ�W�@V>�J�G�EFN�abN�Lf>�geJ�SFE*EF>�C�i�>eLfJME�d.L�>$>eL�L�N�LfS�N�aYSF>es�>eLxJ�@&G.>eU�L�>e>�Se�";=<.>vs�JMLxABJME�AVNXW?J�@QJ�W?J�@V�IS�ABS�S�gf<.>�CD>
³���>�S�Se�YºM{�{A��¸vG.>eLfABs�>�SvABCDi?L�N�s�>�GÄC�NXABSFE�d?L�>wg�NXW`EF>�WtE�SjNXW?g�>�i�>eLvG?J���]`� CwABW?ABCDABÐ�ABW.U�J�g�NXSFE$a´d?W?gâH
E�AVNXW^J�@���h�<?ABgf<jG.>ei�>�W?G^S�NXWjE�<?>=G.>es~ATJME�AVNXW?SQN�a/E�<?>�abN�L�>�geJ�S�E1EF>�C�i�>eLfJME�d.L�>
	$³��?¸�arL�NXC�E�<.>�N�]^SF>eLfs�>�G
³rL�>�S�i��,J�W?J�@V�~Ðe>�G/¸=EF>�C�i�>eLfJME�d.L�>	��[J�W^G}N�aqE�<.>�SFNXAB@QC�NXABSFE�d.Lf>��}arL�NXC JÏUXAVs�>�W(]^J�g�|~U�L�NXd?W^GmS�E�JMEF>���b�

�Y³��?¸ ²
�
º
� 	 � 	�	$³��?¸������ � � � 	 � 	�	$³��?¸�� ·

�
º
� ��	�� � ��� 8 � � � ��	�� � � ³o¶X¸

ä �&
.�"��å/�f��f	 ���o������å7�~æ/ç



����������	�
��������������������� ��� 2$�
;=<?>vN�]^S�>eL�s�JME�ABNXW�>eLfL�N�L�g�N�s�JMLxABJ�W?g�> �zJ�W?G�]^J�gf|`U�L�NXd^W?Gm>eL�L�N�L"g�N�sMJMLfABJ�W?g�> 8 L�>eZ?>�g�E*E�<.>$EFLfd?SFE�ABW
E�<.>5N�]^SF>eL�sMJME�AVNXW?S&Lf>�SFi��QE�<.>�]^J�g�|~U�L�NXd?W^G��&;�N[S�NX@Vs�>=E�<.>=CDATW?ABCDAVÐ�JME�ABNXW[i?LfN�]^@V>�C���E�hqN$J�S�S�d?C�i^E�AVNXW?S
JML�>�CDJ�G.>���±:AVLxSFE�@V���:S�ABW?g�>ÏE�<.>�º�HKC�EF>�C�i�>eLfJME�d.L�>�CDJ�ABW?@B�mG.>ei�>�W?G^S"NXW E�<?>ÏSFNXAB@qC�NXABSFE�d?L�>wJME$E�<.>
S�J�CD>m@VNIgeJME�AVNXW���E�<?>}i?L�N�]/@V>�C geJ�W�]7>mG.>�g�NXd.i^@B>�Gl<.N�LfABÐeNXWtE�J�@B@B���_J�W^G�JÄ@VN�h�HKG^ABC�>�W?S�ABNXW?J�@,³r>��`d^J�@
EFNmE�<.>ÏW~d?Cv]�>eL[N�a=J�W?J�@V�~Ðe>�GpSFNXAB@Y@TJ���>eLfSx¸,CDABW?ATCDAVÐ�JME�AVNXW geJ�WÄ]�>Di�>eL�arN�LfC�>�G arN�L[>�J�gx<pU�LfABG i�NXABW`E
ABW^G?AVsIABG?d?J�@B@B��� � >�g�NXW?G?@V���5³´C�NIG.>eLfJMEF>�¸vgx<?J�W.U�>�SjN�a5SFNXAT@qC�NXATSFE�d.L�>�JML�>�J�SfS�d?C�>�GpEFN(@V>�J�GpEFN(@TABW.>�JML
gx<?J�W.U�>�SjABW EF>�CDi7>eLxJME�d.L�>���;=<?ATS[J�@B@VN�h5S,EFN(G.>eLfABs�>DE�<.>�@BABW.>�JML,Lf>�@BJME�AVNXW?S�<^AVi^S���]~� C�>�J�W?SvN�a�NXW.>
J�G?G^AVE�AVNXW?J�@5abN�L�>�geJ�S�E�Lxd?W i�>eL�J�W?J�@V�~Ðe>�G�S�NXAB@5@BJ���>eL�h5<.>eL�>m>�J�gf<�N�a,E�<.>�S�>marN�L�>�geJ�SFE�S�<?J�S�S�@TAVUX<tE�@B�
G?AVÞ7>eL�>�W`E1sMJ�@Bd.>�SYabN�LqE�<.>5ABW?ABE�ABJ�@.SFNXAB@?CDNXABSFE�d.L�>��:;=<.>�CDABW?ABC$d?C N�a �}geJ�WÏE�<.>�WD]�>�arNXd?W?G�]~��SFNX@VsIABW.U
� �Y³��?¸ ² {�G^AVL�>�g�E�@V�Ïh5AVE�<.NXd.E=d^S�ABW.UjE�<.>,J�G��FNXABW`E=C�>eE�<.NIG��
��W�E�<.>"ged.L�L�>�W`E�ABC�i^@B>�C�>�WtE�JME�ABNXW��`E�hqNDJ�G^G?AVE�AVNXW?J�@f��y�HK<.NXd.L�arN�L�>�geJ�SFE�S5JML�>"L�>��~d?AVL�>�GÏEFN�J�W?J�@V�~Ðe>"EKhcN
³´SF>eE�S�N�ax¸ÏSFNXAT@�@BJ���>eLfS�arN�L�{ ��; � N�a,E�<.>(i?L�>esIAVNXd?SÏG?J���]`��g�NXC�i^JMLfABW?UÄarN�L�>�geJ�SFE�J�W?G�N�]^SF>eLfs�>�G
EF>�C�i�>eLfJME�d?L�>�JME)��º,J�W?G ��y ��; � �~;=<.>5J�W^J�@V�~SfABSYABW^g�L�>�C�>�W`E�SYJML�>�E�<.>�WÏJ�G^G.>�GDEFNvE�<.>�SFNXAT@^C�NXABS�E�d.L�>
N�a&E�<.>j{ ��; � W`d?G?UXABW.UwJ�W?J�@B�~S�ATS�N�a&E�<.>vged?L�L�>�W`E�G?J����5;=<.>,Lf>�S�d?@VE�ABW?UDSFNXAB@�CDNXABSFE�d.L�>vABS5d?S�>�G�]�N�E�<
J�S"ABW^AVE�ABJ�@�SFE�JMEF>�arN�L*E�<.>$N�i7>eLxJME�AVNXW?J�@QO�P arN�L�>�geJ�SFE"N�a1E�<?>jged?L�L�>�W`E�G?J���J�W?GmJ�S*]^J�g�|~U�L�NXd?W^GmS�E�JMEF>
arN�L_E�<.>�W.>�\IE_SFNXAB@^CDNXABSFE�d.L�>�J�W?J�@V�IS�ABSe�:;=<?ABSY]^J�g�|~U�L�NXd?W^GÏSFE�JMEF> � � ABSqABC�i�N�L�E�J�W`EYABWwN�LfG.>eLcEFNvL�>�G^d?g�>
E�<.>ÏG?J�AB@V��sMJMLfABJME�ABNXW(N�acE�<?>DSFNXAB@&C�NXABS�E�d.L�>�g�NXWtEF>�W`E�S$J�W?G(EFN}SFE�JM]^AT@BAVÐe>jE�<.>DCDABW^ABCDAVÐ�JME�AVNXWmABW�geJ�SF>�S
N�a:hc>�JM|�S�NXAB@ßHKJME�C�NXSFi/<.>eL�>,g�NXd.i^@TABW.U�³´Ao�Ñ>��Yge@VNXd?G?�ÏS�AVE�d^JME�AVNXW?Sx¸x�1;�N�U�>eE�<.>eL�h5AVE�< � � ³´SF>e>[JM]�N�s�>�¸x�/E�<.>
]^J�gf|`U�LfNXd?W?G >eLfL�N�Lvg�N�s�JMLfATJ�W?g�> 8 arN�L[E�<?>warNX@B@VN�h�ABW.U�G?J�� ATS"i?L�N�s~ABG?>�G ABW J »,J�@BCDJ�WIH�u/@VEF>eL,g��~ge@B>�G
J�W?J�@B�~S�ATS��

³ 8 ¸ ���
� * ² � ·�� Õ ��� � � � � ² ³ �
	 ��¸ � � ²

� � � � � � � · 8 � � � � � ³!��¸

;=<^ABS=E�JM|�>�S"ABW`EFN�J�geg�NXd?WtE*]�N�E�<}J�W(ABW^g�L�>�J�SF>[N�aqg�NXW.u^G.>�W?g�>$ABW�E�<.>[L�>eEFLxAV>es�>�G(SFNXAB@�CDNXABSFE�d.L�>vs�J�@Td.>�S
G?d?>qEFN"E�<.>�d.E�AT@BAVÐe>�G[Sfg�L�>e>�WIHK@V>es�>�@IN�]^S�>eL�s�JME�ABNXW?S=³´J�S:i^JML�EQN�a^E�<.>�J�W?J�@B�~S�ATS�>eL�LfN�L1g�N�sMJMLfABJ�W?g�> � ¸�J�W?GjJ
G.>�g�Lf>�J�SF>=N�a�g�NXW.u^G.>�W^g�>=G?d.>_EFN,E�<.>=C�NIG.>�@I>eL�LfN�L � N�a7E�<.>=SFNXAT@.C�N~G?>�@o��� <?AB@B> � geJ�W�]�>�g�NXC�i^d?EF>�G
>�\Ii^@BABgeABE�@V��� � ABS*E�<.>�CDJ�ATW�E�d^W?ABW.U�i^JMLfJ�C�>eEF>eL[N�aYE�<.>�S�gx<.>�C�>��$��E"ABW.Z/d.>�W?g�>�S�E�<.>jL�>�@BJME�AVs�>�hc>�AVUX<`EUXAVs�>�WwEFN,E�<.>=i/J�SFEYJ�W?GjE�<.>5i?L�>�SF>�W`E1N�]^SF>eLfs�JME�AVNXW^S1J�W?GD<?J�SYJ�WDABC�i^J�g�EYNXW�E�<.>=EF>�C�i�N�LfJ�@IsMJMLfABJM]/AB@BAVE��
N�a&E�<.>$SFNXAB@�C�NXABSFE�d.Lf>��_;5<.>vS�gx<.>�C�>$<?J�S5]�>e>�W�S�d?geg�>�S�SFa´d?@B@B�ÏEF>�SFEF>�G(ABW�s�JMLfABNXd?S5geJ�SF>jSFE�d?G^AV>�S=J�W?GmAVE
ABS=N�i7>eLxJMEF>�G�JMEQ(��B(ÍS�ATW?g�>,P}JMLfgx<�ºM{�{�{I�

�:�r� ��¢�q«�� ��£����Ï¢�«��Y©�¤�©K¢�«Y§��£X¢ 	 ¥�£t©��&©�«���°Ø¢��1¦ ��§
;=<?>�O�P geJ�WÏ]�>�W.>�SFEF>�G�ABWwE�<?>5UX@VN�]^J�@7C�NIG.>�@r+"P}Ý¯N�a (=�9(Ø³oP�J���>eh5S�|~Ao�p������� 
/P�J���>eh�SF|~A/>eE_J�@o�V�
ºM{�{XºX¸1N�LYE�<.>�Ý � P}��± UX@VN�]^J�@?SFi�>�g�EFLfJ�@^C�N~G?>�@.� ± � �`;=<.>=@BJMEF>eLfJ�@^]�NXd?W?G?JML��vabN�LxCvd?@TJME�AVNXW�ABS&]~�jE�<.>
(*J�sIAV>�S�³c�����M¶X¸5L�>�@BJ�\.JME�AVNXW�EF>�gx<?W?AB�~d.>��/h5<.>eL�>,E�<?>vABW`EF>eLfW?J�@�CDN~G.>�@�SFNX@Bd.E�ABNXW�ABS=W~d?G.U�>�G�JMUXJ�ABW?SFE�J�W
>�\IEF>eLfW?J�@B@B��SFi�>�geAVu?>�G}S�NX@Bd.E�AVNXW}h5AVE�<?ABW�J�W?JML�LfN�h ]7NXd^W?G?JML���ÐeNXW.>$]`��J�G^G?ABW.UwJÏL�>�@BJ�\.JME�AVNXW�abN�LxgeABW.U
EF>eLfC²EFNDE�<.>,>��~d?JME�AVNXW^Se�
;=<?>�>�\~EF>eLfW^J�@1SFNX@Bd.E�ABNXWmATS*N�]?E�J�ABW.>�G(]~�mATWtEF>eL�i�NX@BJME�ABNXW�arL�NXC E�<?>DG.LfAVsIABW.U�<.NXSFE,C�NIG.>�@&JME,G?ABSfg�L�>eEF>
E�ABCD>vABW`EF>eL�sMJ�@BSe�=;=<.>vABWtEF>eLfi7NX@TJMEF>�G�u?>�@BG^S5JML�>$<t�IG.L�NXSFE�JME�ATgeJ�@B@V��]^J�@BJ�W?g�>�G��/Ao�Ñ>��5JÏ<t�IG.L�NXS�E�JME�ABg[i^L�>�S�H
S�d?L�>[ABS5i?L�>�S�g�LfAB]7>�G�arN�L�E�<.>vW.NXW^<t�IG.L�NXSFE�JME�ATg"i?L�>�S�Sfd.L�>"sMJMLfABJM]^@V>vABW�O�P JME�E�<.>v@TJMEF>eLfJ�@�]�NXd?W?G^JMLfAV>�Se�
� AVE�<?ABW E�<.>�SF>�SFi�>�geAVu?>�G E�ABC�>ÏATWtEF>eL�sMJ�@BSe�:E�<.>Ï]�NXd?W?G?JML���G?JME�JmJML�>�ABW`EF>eL�i�NX@BJMEF>�G @BATW.>�JMLf@V�(ABW E�ATC�>
³rh5<^ABgf<ÄABS,G.NXW.>ÏABW?S�ABG?>$E�<?>wC�NIG.>�@b¸x�Ï��N�LfCDJ�@T@V��E�<?>D]�NXd?W?G?JML��md.i�G?JMEF>wABW`EF>eL�sMJ�@1ABS,gx<.NXSF>�WÄEFN}]�>
NXW.>$<.NXd.L�abN�L*C�>�SFNMH�k¯S�geJ�@V>$JMi?i^@BABgeJME�ABNXW?S�N�a&E�<.>$O�P �/;=<.>[]7NXd^W?G?JML���s�J�@Td.>�Sv³´J�W?GmABW?ABE�ABJ�@�s�J�@Td.>�Se�
AVa:W.NDG?JME�JwJ�S�S�ABCDAT@BJME�AVNXW�S�d?ABEF>*ATS�N�i�>eLfJMEF>�G/¸_JML�>[N�]?E�J�ABW.>�G�]~��J�i?L�>ei?LfN~g�>�S�SfABW.Uji?L�N�U�LfJ�C×abL�NXC×E�<.>
<.NXS�E5C�NIG.>�@o�

ä �&
.�"��å/�f��f	 ���o������å7�~æ/ç



����������	�
��������������������� ��� 2�½

� ���������	��

ABW`EF>eL�i�NX@BJME�AVNXW�abLfNXCØE�<.>[W.>eh¬EFLfABJ�W.UXd?@TJML_CD>�S�<�UX@VN�]^J�@�C�N~G?>�@@+"P}Ý�N�an(��B(v�

������ ���	��

ABW`EF>eL�i�NX@BJME�AVNXW�abLfNXCØE�<.>,UX@VN�]/J�@�SFi�>�g�EFLfJ�@�C�NIG.>�@���± � N�a:Ý � P}��±c�

¹ G?N~ged?CD>�WtE�JME�AVNXW�N�a1E�<.>�+"P�ÝqºMOQP i?L�>ei?LfN~g�>�S�S�N�L�i?LfN�U�LfJ�CRATS�J�s�J�AB@TJM]^@V>vJME�E�<.> �=�,� P � ��>e]?H
S�ABEF>�� ¹�W4J�G?G?AVE�AVNXW^J�@�ABW`EF>eL�i�NX@BJME�AVNXW�i?L�N�U�LxJ�C O�PmºMO�P abN�L�NXW.>�H�h_J��4SF>�@VabHKW.>�SFE�ATW.UÄN�a$O�P ABS�ABW
i?Lf>ei^JMLfJME�AVNXW��$� E*ATS*i^@BJ�W?W.>�G�EFN�g�NXCv]^ABW.>DJ�@B@Qi?Lf>�H�i?L�NIg�>�S�SFN�L"L�NXd.E�ATW.>�S*ABWtEFN�J�SfABW.UX@V>jABW`EF>eL�i�NX@BJME�AVNXW
i?LfN�U�LfJ�C×����;�ºMO�P �

�:��� �j¢�§�¤�ªY£X¢&¨I¦^§M§M©K«��

�QNXSFEFi?LfN~g�>�S�SfABW.U(ABW?ge@Bd?G?>�S,J�@B@cJMi?i^@BABgeJME�ABNXW?S,E�<?JMEjd?SF>�E�<.>�G?AVL�>�g�E$C�NIG.>�@1NXd.EFi/d.EvN�a�O�P Lfd^W?Se����W
U�>�W.>eLxJ�@o�ME�<.>eL�>YABS�J=h5ABG?>QLxJ�W.U�>YN�a.S�d?gx<[JMi?i/@BABgeJME�AVNXW?S�JME�>�J�gf<$C�>eEF>eN�L�NX@VN�UXATgeJ�@`SF>eLfs~ABg�>���LfJ�W.UXATW.U=arL�NXC
S�ATC�i^@V>_U�LfJMi^<^ABgeJ�@?G?ABS�i^@BJ��$N�a�hq>�JME�<?>eLcgx<?JML�E�S1N�LcC�>eEF>eN�U�LfJ�CDScarN�LqS�ATW.UX@V>_U�LfABG�i�NXABW`E�Se�XN�LcSFE�JME�ABSFE�ATgeJ�@
g�N�L�Lf>�g�E�AVNXW N�a�W.>�JMLjS�d.LfarJ�g�>Dhc>�JME�<.>eL$>�@V>�C�>�W`E�S,]~� »,J�@BCDJ�W u^@VEF>eLfABW?U.��EFN�C�N�Lf>wg�NXC�i^@V>�\ G.>eLxAVs�>�G
i?LfN~G?d^g�E�ScSfd.i?i^@V�IABW.UvABW.arN�LfCDJME�AVNXW�NXW�>�W`s~AVLfNXW?C�>�W`E_J�W^G�<.>�J�@VE�<��IEFLfJ�W?S�i7N�LfE�JME�AVNXW��.JMU�LfABged?@BE�d.L�>*J�W?G
C�>�G^ABJ}i^L�>�SF>�W`E�JME�AVNXW�� P}NXSFEjN�a5E�<.>�SF>�i�NXSFEFi?LfN~g�>�S�SfABW.U}EFN~NX@BSjJML�>�s�>eL�� S�i7>�geABu^gwEFN(E�<.>�g�NXC�i^d?EF>eL
i^@TJMEFabN�LfC��:G^JME�J}]^J�S�>�SF�ISFEF>�C J�W?GÄs~ATS�d?J�@BAVÐ�JME�ABNXW SFN�arEKh_JML�>�N�a=>�J�gf< SF>eLfs~ABg�>�J�W?GÄE�<`d?SjgeJ�W?W?N�Ev]�>
S�<^JML�>�G�h5AVE�<^ABW�E�<.> �=�,� P � U�LfNXd.i��Y;=<?>eL�>,ABSe�?<.N�hq>es�>eL��/JDW~d?Cv]7>eL5N�a�i�NXSFEFi?LfN~g�>�S�SfABW.U�i?L�N�U�LxJ�CDS
J�s�J�AB@TJM]^@V>"h5AVE�<^ABW �=�,� P � �
����� ��� ����� �"!$#
��N�L�|}NXW}E�hqN�g�NXCDC�NXWmi^@VN�EFE�ATW.UDi^J�gf|�JMU�>�S"<?J�S5]�>e>�W�g�NXC�i/@V>eEF>�G��=;=<.>vu?LfSFE�<?J�S5]�>e>�W�G.>es�>�@VN�i�>�G
JME�P�>eEF>eN � h5ABS�S_J�W?GÏd?SF>�S_P�>eEFsIAV>eh h5AVE�<ÏJ�WÏABW`EF>eL�a´J�g�>�EFN$E�<.> +�-=���)��OQPÌNXd.EFi^d.EcG?JME�J 
IE�<.>�N�E�<?>eL
NXW.>"<?J�S_]�>e>�W�G.>es�>�@VN�i�>�G�JME�¹ -���¹=H � P1-¬J�W^G�ATSY]^J�S�>�G�NXWÏE�<?>�i/d.]^@BABg5G.NXCDJ�ABW  �� � y�(Òi^J�gf|�JMU�>�S�

JDS�i7>�geATJ�@�L�NXd.E�ABW.>,g�NXW`s�>eL�E�S5E�<.>�+�-5� �)�"]^ATW?JML��warN�LfCDJME�EFNÏE�<.>  �� � y�(ÎG^JME�J�abN�LxCDJMEe�
�&%'� �)(+*-,/. #
¹10 F/2�HWF�]32�\kF�] b F�HJI�\�i�L K�h \3g)R[KJH g \kT�]dT�efKJLQ³´O��p("P(¸�CDJ��m]�>$d?S�>�G�N�i�>eLfJME�ABNXW?J�@B@V��ABWmgeJ�SF>�N�aqLfJ�H
G?ABNXJ�g�E�AVs�>�J�gegeABG.>�W`E�J�@_L�>�@V>�J�SF>�SjEFN(i?Lf>�G?ABg�Ej@VNXW.UMH�LfJ�W.U�>�EFLfJ�W^SFi�N�L�Ee�1G?ABSFi�>eLfSfAVNXW���J�W^G¯hq>eE�J�W?G¯G.L��
G.>ei�NXS�ABE�AVNXW�N�a:LfJ�G?AVNXJ�g�E�ABs�>vCDJMEF>eLfATJ�@o�q;=<?>[geJ�@Bged?@BJME�ABNXW�N�a&JM]7NXd?E[�e{54 	7�e{56,EFLfJ���>�g�EFN�LxAV>�S5N�a:EFLfJ�g�>eL
i^JMLfE�ABge@V>�S5ATS�]^J�SF>�G}NXW�h5ABW^G�u?>�@BG?S_arL�NXC²OQP ³´JME�<.NXd.Lx@V��ATWtEF>eL�sMJ�@BSx¸cJ�W^G}S�d.i�>eLfATC�i�NXSF>�G�E�d.L�]^d?@B>�WtE
Z^d^g�E�d?JME�AVNXW?Sm³´;U»,Ý=�_P�NXW`EF> � JMLf@VN CD>eE�<.N~G7¸x�<-5J�G?AVNXJ�g�E�ABs�>�G.>�geJ��lJ�W?G�g�NXWts�>�g�E�AVs�>�CDAV\IABW?U JML�>
ABW^ge@Bd?G.>�G��:;=<.>�g�NXW?g�>�W`EFLfJME�AVNXW�ABScgeJ�@Bged?@BJMEF>�G�]~�Dg�NXd?WtE�ATW.UvE�<?>�i^JMLfE�ABge@V>�CwJ�S�SF>�ScABWÏJMLf]^AVEFLfJML��jU�LfATG?Se�
¹87GHWF:9�K i�I!T�HMN dT�eqK�L?CDJ���i?LfN�sIABG.>"UXd?ABG^J�W?g�>,NXW�EFLxJ�W?SFi�N�L�E�L�NXd.EF>�S��c;=<?>,C�>eEF>eN�L�NX@VN�UXABgeJ�@QABW.i/d.E�ABS
G.>eLxAVs�>�G�arL�NXC×O�P�JME5<.NXd?Lf@V�ÏATWtEF>eL�sMJ�@BSe�
¹�WÄATWtEF>eU�LfJ�@Yi^JML�E,N�a�E�<?>w�5� �&HKS��~SFEF>�C JME�(��9(RABS[J `aF�;�K�b�H K e�\ki�I�\kT�]=<GEU\�I)K,g�NXC�i^LfABS�ABW?U�EKhcN
C�NIG.>�@BS��MW^J�C�>�@V�,E�<.>cUX@VN�]^J�@IC�NIG.>�@[+ � P ³rUX@BN�]^J�@ISF>�J*SFE�JMEF>=C�NIG.>�@b¸x��J�W?GjJ*@VN~geJ�@`NXW.>,³´O � Pm¸�h5<?ABgx<
g�N�s�>eLfSYE�<?>5�_J�@VE�ABg � >�JI�`E�<.>5��N�L�E�< � >�J,J�W^GjE�<.>5¹�G.LfABJME�ABg � >�J,h5AVE�<�J,<?ABUX<IH�L�>�SFNX@Bd?E�AVNXWjC�>�S�<���+ � P
J�W?G}O � P�<?J�s�>v]�>e>�W�G.>es�>�@VN�i�>�G�]~�ÏL�>�S�>�JMLfgf<�ABW?SFE�AVE�d?EF>=+)» �?� ABWa+*>e>�SFE�<?J�gf<`E�³!+�>eLfCDJ�W`�.¸x�
�>!?� ��@�A ,B� � ��, A � A � ( @
¹�W4N�] �F>�g�E�AVs�> hc>�JME�<.>eLmABWtEF>eLfi?L�>eE�JME�AVNXW Sfgf<.>�C�>�³´G.>es�>�@VN�i�>�G JMEa(��B(,¸�G?>eLfAVs�>�S�E�<.> arN�L�>�geJ�SFEF>�G
ÛÑhc>�JME�<.>eL�ÛV��Ao�Ñ>��5E�<.>v�4P � hc>�JME�<.>eL"g�NIG.>��/]/J�SF>�G}NXWmO�P NXd.EFi^d.E�u?>�@BG?Se�=�YL�>�S�S�d?L�>��^EF>�C�i�>eLfJME�d?L�>��
G.>eh i�NXABW`E�EF>�C�i�>eLfJME�d.L�>���@BAB�~d?ABG h_JMEF>eL�g�NXW`EF>�WtEe�,ge@VNXd^G�g�N�s�>eL��*i?L�>�geAVi/AVE�JME�AVNXW�J�W?G�h5ABW?G�SFi�>e>�G
sMJ�@Bd.>�S=JMLf>[d?SF>�G�J�S�ABW.i^d.E_i^JMLxJ�C�>eEF>eLfS�EFNwG?>eu^W.>"E�<.>,i^L�>�SF>�W`E�hq>�JME�<.>eL��

ä �&
.�"��å/�f��f	 ���o������å7�~æ/ç



����������	�
��������������������� ��� 2 2

�:��� ¥��7¤���� �K¢�� ¢�,¤X¡Y¦p®�°�� � ��¨	� � ��¦
;=<?>"s�JMLfABNXd?S_g�NXC�i�NXW.>�WtE�S=N�a�E�<.>,OQP �:J�g�|MJMU�>jJ�W?G�E�<.>,g�N�L�L�>�S�i7NXW^G?ABW.U$G?JME�J�Z?N�h JML�>,AB@B@Bd^SFEFLfJMEF>�G
ABW�±:AVUXd.L�>1*.�Ò��WlgeJ�S�>mN�avJÄSF>eE�HKd?i�h5ABE�<.NXd.EÏG^JME�JÄJ�S�SfABCDAB@BJME�ABNXW¬³rLfAVUX<`EÏi/JML�EwN�a[±:AVUXd?L�>a*`¸x��E�<.>
ABW`EF>eL�i�NX@BJME�AVNXW�i^L�N�U�LfJ�CDS$³!+"P}ÝcºMO�P �^��± � ºMO�P�N�L�OQP�ºMOQPm¸�i?L�N�s~ABG?>,ABW?AVE�ABJ�@�J�W?G�]7NXd^W?G?JML���g�NXWIH
G?ABE�AVNXW?S"arN�LvE�<?>ÏO�P arN�L�>�geJ�SFE$Lfd?W?S�³´O�P�HK± � ;�¸"abLfNXCzE�<.>�g�N�L�L�>�SFi�NXW?G^ABW.U�G.LfAVsIABW.U�C�NIG.>�@BS���;5<?ABS
SFEF>eimABW`s�NX@Vs�>�S�E�<.>[G^JME�JDSF>eE=N�aQE�<.>,>�\IEF>eLfW?J�@�i/JMLfJ�C�>eEF>eLfS$³´SF>e> � >�g�E�AVNXW�µ~�S�M� *`¸x�
� AVE�<mJwSF�ISFEF>�CÌSF>eE�HKd.i(d?S�ABW.U�E�<?>vO�P W~d?G.UXATW.UDJ�W?J�@V�IS�ABS$³´@V>eabE�i^JML�E=N�a1±:AVUXd?L�> *`¸x�7E�<.>�+,P}ÝcºMO�P
i?LfN�sIABG.>�S*]�NXd?W?G?JMLf��g�NXW?G?AVE�AVNXW^Sj³´OQP�HK� � ¸*abL�NXC E�<?>&+"P}ÝÒJ�S�S�ABCwAB@BJME�AVNXWmg��~ge@B>�abN�L"E�<.>DOQP Lxd?W?S
ABWÄW`d^G.UXABW.U�J�W?J�@B�~S�ATS,C�NIG.>�³´O�P�HK��� (,¸[h5AVE�<?ATW(E�<.>ÏJ�S�SfABCDAB@BJME�ABNXW�SFEFL�>�J�C���;=<?>wO�P�HK� �/(×Lxd?W?S
SFE�JMLfE1abLfNXCÎJ*UXAVs�>�WDO�PRJ�W?J�@V�IS�ABS�³´OQP�HK¹���¹"¸:EFN"U�>�W?>eLfJMEF>5J�WDJ�W?J�@B�~S�ATS�arN�L1E�<.>=W?>�\~E1J�W?J�@B�~S�ATS�E�ATC�>��
;=<?>=abN�Lf>�geJ�SFE�SYE�<?>�WwSFE�JML�EYabL�NXCÍE�<.>�SF>5OQP�HK¹���¹4ABW?AVE�ABJ�@.G^JME�J,d?S�ABW?U"]7NXd^W?G?JML��$g�NXW?G?AVE�AVNXWjarL�NXCÍE�<.>
+"P�Ý�abN�L�>�geJ�S�Ee�
;�N�Lfd?WpE�<.>�OQP ABW¯W~d?G.UXABW?UmC�NIG.>��YJ(i^L�>ei?L�NIg�>�S�SFN�L�i?LfN�U�LfJ�C ABSjL�>��~d?AVL�>�GÄh5<?ATgf<¯i?L�N�s~ATG.>�S$E�<.>
N�]^S�>eL�s�JME�ABNXW?J�@?G?JME�J,ATW$J[SFi�>�geABJ�@.G?JME�J*u^@V>�arN�LfCDJME5³´¹ � ±&¸x�~;=<.>�O�PRJ�W?J�@V�IS�ABS:u/@V>�CDJ��j]�>�C�N~G^AVu?>�G
]~�,ABW?g�L�>�CD>�WtE�J�@`J�W?J�@V�ISF>�S�N�a?S�>�J5S�d.LfarJ�g�>qEF>�C�i�>eLfJME�d.L�>��MS�W.N�hpG.>ei^E�<[J�W?GvSFNXAB@tCDNXABSFE�d.L�>�³´SF>e> � >�g�E�ABNXW
µ~�·ºX¸x�$¹�@B@�E�<.>�SF>�i^L�N�U�LfJ�CDS*d?SF>�+*; � J�W?G(W.NXW.Hm+*; � N�]^SF>eL�sMJME�AVNXW(G?JME�JI��h�<?ABgf<mJML�>�JMLfgx<?AVs�>�G(ABW(J
@VNIgeJ�@�G?JME�Jj]/J�SF>[SF�ISFEF>�C��1;=<?>,ABWtEF>eLfarJ�g�>"EFNDE�<?>�SF>[G?JME�J�ABS�d^S�d?J�@B@V�ÏW.N�E�i�N�L�E�JM]^@V>"J�S5ABE_G?>ei7>�W^G?ScNXW
E�<.>vG?JME�J�]^J�SF>vSF�~S�EF>�CØN�a:>�J�gf<}CD>eEF>eN�L�NX@VN�UXABgeJ�@�g�>�WtEFL�>��
;=<?>�OQP Lfd?W?SqABWÏabN�L�>�geJ�S�E_CDN~G.>�U�>�W.>eLfJMEF>,G?ABL�>�g�EqC�NIG.>�@/NXd.EFi^d.Ee�~h5<?ATgf<�ABW?ge@Bd?G?>�S1J�@BSFN$u?>�@BG?SqarL�NXC
E�<.>�O�P ABW`EF>eLfW?J�@&i�NXSFEFi^L�N~g�>�SfS�ABW.U ³´SF>e>�¹5i^i7>�W^G?Aß\��=¸x��;5<.>�SF>wG?JME�J�JML�>DE�<.>�WÄS�d.] �F>�g�E,EFN�s�JMLfABNXd?S
sIABS�d?J�@TAVÐ�JME�AVNXW�EFN~NX@BSe�.>�\IEF>eLfW?J�@�i�NXSFEFi?LfN~g�>�S�SfABW.U�J�W?G�N�E�<.>eL�JMi?i^@BABgeJME�ABNXW?S_S�d?gf<}J�S=arNX@B@VN�h=HKd.i�C�N~G?>�@BS
JME �=�,� P � P�>eE � >eL�sIABg�>�Se�

Driving
Models

Interpolation 
of IBCs

GTS and
non−GTS
Data

(local DB)

Forecast

Products
and Post−
processing

Other PP−utilities,  applications and f ollow−up models at COSMO Met−Services

Sea Surface
Temperature

Data
Preprocessor

Snow
Depth

Soil
Moisture

LM−NUD

LM−ANA

LM−FCTLM−FCT

GME2LM

GME−ASS GME−FCT GME IFS

GME2LM IFS2LM LM2LM

LM−FCT

External
Parameters

DMO including LM−PP Viz−ToolsExter nal PP

LM

Data
Assimilation

LM−BC LM−BC

LM Initial and BCs

±:AVUXd.Lf>�*A� ���4��*Z�P,4,��/!����/���_~���uf*cK����W���/R���K��)�	� �&�"*cy��/e��URS���`�s,4�Z�4LM��V���,4� !�es��/���]��,�,W�+�)� ������� �"! �S�+�ZR �V����W������!�[��,W���WL���V[u.� �4K������.����c���",4,4� �)�+�+�/�4�+��!��m�4�+e�KQ�TV��/�4�c�Zh � �-*Z���/!�e������/�=^��ba��-,=�+!����*�������*����)VN��!��-!"�c,���R��K�� �&��*cy��/e"���mV��4�"e��c�/�_,c��\��4�"��!���P]^��ba��-,f�+!����*��/�4�U��/����v��+�-,.e"��!��-���/�4�-[^�'_�4K��U*����)VN��!��-!"�c,�h

ä �&
.�"��å/�f��f	 ���o������å7�~æ/ç



����������	�
��������������������� ��� 2?»

�:��� ¥�¢&¨ � 	�¦^«�¤��7¤X©�¢�«
;=<?>"abNX@B@BN�h5ABW?U$i/JML�E�S�N�a:E�<.>,C�NIG.>�@�G.NIged?C�>�W`E�JME�AVNXW�JMLf>,J�sMJ�AB@BJM]^@V>,JME5E�<.> �=�,� P � hc>e].HKS�AVEF>��
������� � ,�� ( @ ��� * � ( # A � A �"! � �	� � A , *�
� ��, � �)( * ,/. � � (��������

bQF�HJI���� <7i�\!KJ]7I�\ � i h�T�i�E�� K�] I!F�I�\kT�]
bQF�HJI������ ��� R7L K�� KJ] I!F�I�\kT�] h�T�i�E���K�] I!F�I�\kT�]
bQF�HJI��������  @g�KJH"! g�# EU\keqK
bQF�HJI%$&� <7T�\?L^dT�\3gJI�E H K('/]7F�LON g \>g

�&%'��� � , ��@�A ,/� � (�. � A � ( @*) ��(,+ � �-� ��� � �'� �

��W.arN�L�E�d?W?JMEF>�@V���tE�<?ABS&G.NIged?C�>�W`E�JME�AVNXWDABS&W?N�E1d.i�EFN,G?JMEF>5J�W?G�J[W.>eh L�>�@V>�J�SF>=ATS&ABWji?L�>ei^JMLxJME�AVNXW��:;=<.>
W.>ehÒG.N~ged^C�>�WtE�JME�ABNXW�N�a:E�<.>[O�P�H�i^J�gf|�JMU�>vh5AB@B@7]�>,SFi^@BABEcABW�S�>es�>�W�i^JML�E�S��

�.� , # ! � � � A � ( @ (-� A � ,�� ( @ ��� * ��( # A � A � !0/ ,�+ � ( @ � .	�)( * ,B.	� �

�:JML�E��-� h N�]7F1��\�i�g=F�]7e�_'E�� K�H \kiJg
�:JML�E����P� b XfN gM\�i F�L^bQF�HWF-��K�I)KJHM\32 F�I�\kT�]
�:JML�E������P� h�F�I!F4'�g g \���\>L F�I�\kT�]
�:JML�E��S ]� ��� R7L K�� KJ] I!F�I�\�T�]jh=T i�E�� KJ] I!F�I�\kT�]
�:JML�E  s� b�H KSR^HWT�iMKMg g \?] 2
�:JML�E  ��P� b T�gMIOR7H T�i KJg gM\>] 2
�:JML�E  ��f�-�  �g�KJH"! g5# EU\keqK

�:JML�E�S��cHq���f�qarN�LfCRE�<.>[S�geAV>�W`E�AVu^gvG.NIged?C�>�W`E�JME�AVNXW��^h�<?ABgf<�i?L�N�sIABG.>�S�ABW.arN�LfCDJME�AVNXW}JM]7NXd?E=E�<.>[E�<?>eNMH
L�>eE�ATgeJ�@1J�W?G(W`d^C�>eLfABgeJ�@QarN�LfCvd^@BJME�AVNXW(N�aYE�<?>DC�N~G?>�@o��E�<.>�i^JMLfJ�C�>eEF>eLxAVÐ�JME�AVNXW�N�aqi^<t�IS�ABgeJ�@Qi?LfN~g�>�S�S�>�S
J�W?G E�<.>DarNXd.LFHKG?ATC�>�W?S�AVNXW^J�@QG^JME�J}J�S�S�ATCDAB@BJME�AVNXW�ATW?ge@Bd?G?ATW.U�S�NXAB@1C�NXABS�E�d.L�>DJ�W?J�@V�IS�ABS��Ï;=<.>ÏS�geAV>�W`E�AVu^g
G.NIged?C�>�W`E�JME�AVNXWDATSQATW?G.>ei�>�W?G.>�W`E�N�a&³´Ao�Ñ>��&G.N~>�S&W.N�E:L�>eab>eLYEFN`¸�E�<.>=g�N~G?>_ABE�SF>�@Va �Q�:JML�E&�m �G.>�Sfg�LfAV]�>�SQE�<.>
i^JMLfE�ABged?@BJML"ABC�i/@V>�C�>�W`E�JME�AVNXW(N�aYE�<.>DCD>eE�<.N~G^S"J�W?G�J�@VU�N�LfAVE�<^CDS"J�S"i?L�>�S�>�WtEF>�G�ABW(�:JML�E�S[�=H=�����â��ABWIH
ge@Bd^G?ABW.U*ABW.arN�LfCDJME�AVNXW$NXW�E�<?>�]^J�S�ABg_g�NIG.>=G.>�S�AVUXW�J�W^GjNXW�E�<.>=SFEFLfJMEF>eU��jarN�L1i^JMLfJ�@T@V>�@BAVÐ�JME�AVNXWjd?SfABW.U�E�<.>
P��1�_@BAV]?LxJML���abN�L=CD>�S�S�JMU�>"i^J�S�SfABW.U$NXW�G?ABSFEFLfAB]^d.EF>�G�C�>�C�N�L���CDJ�gf<?ATW.>�Se�1;=<.>*U�>�W.>eLxJME�AVNXW�N�aQATW?AVE�ABJ�@
J�W?G�]�NXd?W?G?JMLf��g�NXW^G?AVE�AVNXW?S=abL�NXCÌg�NXJMLfSF>jU�LfATG}G.LfABs~ABW?UDC�N~G?>�@BS5ABS�G.>�S�g�LfAB]7>�G�ABW}�:JML�E/ $�7¹�s�J�AT@BJM]^@V>
ABW`EF>eLfW?J�@cJ�W?GÄ>�\~EF>eLxW?J�@Yi�NXSFEFi^L�N~g�>�SfS�ABW.Umd.E�AB@BAVE�AB>�S,JML�>�G.>�S�g�LfAV]�>�G ATWÄ�:JML�E� ��â�:±QATW?J�@B@V���QE�<.> ��SF>eL�Û S
+*d^ABG.>�³´�QJMLfE  �����¸Yi?L�N�sIABG.>�ScABW.arN�LfCDJME�ABNXWwNXW�g�NIG.>"J�geg�>�S�S=J�W?G�<.N�h�EFN�ABW^SFE�J�@B@o�~g�NXC�i^AB@V>��Ig�NXW.u?UXd?L�>
J�W?G�Lfd?W�E�<.>,C�NIG.>�@o�&;=<.> ��SF>eL�Û S +"d?ABG.>"g�NXW`E�J�ABW?S=J�@BS�NjJwG.>eE�J�AB@V>�G�G.>�S�g�LxAVi?E�AVNXW�N�aQs�JMLfABNXd?S�g�NXWtEFLfNX@
i^JMLxJ�C�>eEF>eLfS5ATWÏE�<?>[C�NIG.>�@�ABW.i^d.E_u^@B>�³´ATW���¹*P}ÝqO�� � ; arN�LfCDJMEx¸ch5<^ABgf<�J�@B@VN�h arN�L5JjZ?>�\.AV]^@V>*C�NIG.>�@
SF>eE�HKd?imarN�L*s�JMLxAVNXd?S�JMi?i^@BABgeJME�ABNXW?Se�*¹�@B@�i^JML�E�S�N�aYE�<?>$W.>ehÎG.NIged?C�>�W`E�JME�AVNXWmh5AB@T@�]�>$CDJ�G?>$J�s�J�AB@TJM]^@V>
JMEjE�<.> �=�,� P � hq>e]?HKS�AVEF> lnlnlpo>i T g���T�c6��T�eqKJL o?T�H�2(G^d.LfABW.UmºM{�{�*.� �QJMLfE$��³�(�NXCwS�J�W?G � gf<@0JMEFE�@B>eL��
ºM{�{XºX¸5J�W?G��:JML�E=�f����³ � gx<.LfJ�Þ�J�W?G.��>�S�Se�/ºM{�{XµX¸=JML�>[J�@VLf>�J�G.��J�s�J�AT@BJM]^@V>��

ä �&
.�"��å/�f��f	 ���o������å7�~æ/ç


