
���������
	��
���������
����������������� �!�"�
�#���%$'&��(�)�*��	

+-,/.0,�132"46587!9;:
<0=?>�2"4A@6BC=ED#@F7*GH+I2"@6JK=EB�2"@6LNMEOEPRQSDKLNT#=U46OVLN@XWY7*GZ1�46L[@6L8OAJ]\�7*58^KB`_RLa2

bc2 DKME7*^�T#=?4�P�1S,d\S,8P�\32 DR2 eR2fbhg*.jilk�m

n0oUpUq)r6sutUq

v @w2"4A@6L8DKxyGa467*B 2�OVL8Bz>R5N={OV^�>K>R5[WR|"eK=EBC2 DKe}Bz7~eK=E5�G�7 4�=E58=?M?@V46LNMELN@XW#P�9�=�7 _K@w2 LND�2�eKLN��^KOVL87*D
� L),�= ,���^KBz>R58=EOAOw��Bz7~eK=E5�G�7 4�OA>�7 @f>K4VL8ME=EO�9�JKL8MwJ�M�2 D�=U�KJKL[_RLN@���>K4VL8ME=YOA>RL[�#=EOE�8,���=�=EO�@6L8B�2"@V=C@6JK=
>�2"4w2 BC=U@6=?46O;L8D�@6JK=�BC7�eK=E5�^KOVL8DKx�JKLNOA@67 46LNM�2 5�eR2"@62{Ga467*B�@VJK=��S5N_�=U4V@w2]2 DKe'\32 58LNG�7 46DKLa2{BC2"4V�#=?@6OEP
2 DKe]ME7*B�>�2"46=h@VJKL8O�BC7~eK=E5�9�LN@VJ{OV7*BC=07 @6JK=U46OF^KOV=?e�G�7 4FOA>�7 @�>K4VL8ME=EO?,

�h=?WY9�7 46eKOE��=E58=?M?@V46LNMELN@XWY>K46L8M?=EOEPReKLN��^KOVL87*D�P�BC=�2 D~��46=?T#=?4V@VL8DKx

 �¡£¢ ���!�l������� �l�����

¤¥D�46=EME=ED#@hW#=�2"46Oh2�Du^KB`_�=?4h7*G¦=E58=?M?@V46LNMELN@XW�B�2"4A�#=?@6OSJR2�T#=�_�=E=ED§eK=?46=Ex*^K582"@6=Ee�P¨2 DKe§>�7l9�=U4;LNO
DK7!9©2£@V462 eK=EeYME7*BCBC7�eKLN@XW#,H+�7*OA@37*G�@VJK=EOV=SB�2"4V�#=U@6OcJR2�T#=S2£4w2"@6JK=U4�OVJK7 4V@�JKLNOA@67 4VW#P~2 DKe�B�2�WzOA@VL8585
_�=�=?T#7*5NT~L8DKx£2 O�B�2"4A�#=?@�>�2"4A@6L8MEL[>�2 Du@VOc58=E2"46Dz@6JK=�G�=�2"@6^�46=EO�7*G�@6JK=EOA=ªDK=?9}B�2"4V�#=?@VOE,�.�JK=�_�=EJR2�T�LN7*^�4
7*GH>K4VL8ME=EOFL8D�@VJK=EOV=£BC2"4V�#=?@6O3L8O3>�7�7 465NWY^KDKeK=U46OA@67�7~e�,

¤¥D�@6JKL8O�>�2">�=?4�9�=ª9FLN585�OA@6^Ke�Wz@X9�7`«S7 4A@6J��SBC=?46LNM�2 DCB�2"4A�#=?@6OE���S5[_�=?4A@w2�P�9�JKL8MwJYeK=?46=Ex*^K582"@6=Ee
>K46LNME=EOF7*D§i­¬#2 Du^R2"4VW®i!¯*¯*g�PR2 DKe�\�2 5NL8G�7 46DKL82�P�9FJKLNM%J{eK=?46=Ex*^K582"@6=Ee]7*D§i£�ª>K46LN5¦i!¯*¯*°�,¦.3JK=£OA>�=EMEL82 5
G�=�2"@6^�4V=EO�7*G�>�7!9�=?4�B�2"4V�#=U@6O32"46L8OA=hGa4V7*B±@6JK=0=U�KME=U>K@6L87*DR2 5�DR2"@6^�4V=h7*G¨=E5N=EM?@V46LNMELN@XW�2 O�2`ME7*BCBC7�eKLN@XW#,
²ZLN4VOA@�P�=E5N=EM?@V4VL8MEL[@¥W§L8O;ME7*D#@6L8Du^K7*^KOV5NW®x*=EDK=?4w2"@V=Ee'2 DKeyME7*DKOV^KBC=Ee�P�2 DKeyL8DyBC7*OA@£2"46=�2 O;@6JK=?46=CLNO­DK7
=?��=EM?@6L[T#=cOA@67 462 x*= ,�«S=U�~@�P"2 DKe;4w2"@6JK=?4H>�2"4w2 eK7!��L8M�2 5N5NW0G�7 4�2�ME7*BCBz7~eKLN@XWª9�JKL8MwJ`M�2 D;_�=�@V4w2 DKOA>�7 4V@6=Ee
2"@£T#=U4VW�JKLNx*JyOA>�=E=?eKOEP�@6JK=CB�2"4A�#=?@­LNO£587�M�2 58LN³E=Ee§´IME2">�2 MELN@XW�M?7*DKOA@V4w2 LNDu@6O£7*D�@V4w2 DKOVBCLNOVOVLN7*D�58LNDK=EO
� 2 DKe`@6JK=�582 M6�­7*GROA@67 4w2 x*=��¨BC=�2 D­@VJR2"@�>�7!9�=?4Z>K46LNME=EOZM�2 D`T"2"4VW£T#=U4VW£9�L8eK=E5[W£LND�eKLN��=U46=ED#@�587~ME2"@6L87*DKOE,
²�7 4`=U�R2 B�>R58= PZ2"@Ci�µK,/¶*¶]7*D·iY«S7lT#=?B�_�=?4�i!¯*¯*¯{@6JK=�>K46L8ME=YG�7 4 v 7*^�@VJ�¸�2"@6J·il¹ � v ¸Fil¹~P�@6JK=�º¨7*O

:-»�=EOV=�2"46MwJ�OV^�>K>�7 4V@6=Ee�_�W{2 D{« v~¼ »�\½x 4w2 Du@EPR_uW�+�¤A.H�ª\ v PK_�W�¸Z7!9�=?46=U��\�7 4V>�7 4w2"@VL87*D�PK2 DKe
_uW]\�«S» v � ²�462 DKME=!�U,

i



�SDKx*=E5N=EO£2"4V=�2�7*G�\�2 5NL8G�7 46DKL82#��932 O­¾"µu¹~,�¶*¶�P�9FJKLN58=�G�7 4£«S¸�il¹~P�@6JK= v 2 D§²�462 DKMEL8OVM?7�46=Ex*LN7*D�PHL[@0932 O
¾~i!¶*¿�,dÀ ¯�,­.�JKL[46eK5NW#P�>K46LNME=EO;OVJK7l9ÁT#=U4VW�OA@V467*DKx�eR2 L85[W�=?��=EMU@6OS´{>K46LNME=EO£eK^�4VL8DKx�@VJK=�i!g�Â/JKLNx*J®587#2 e��
JK7*^�46O � ¶#À~,/¶*¶(�Xm ¿�,/¶*¶�L8D�\32 58LNG�7 46DKLa2#�`2"46=�B�^KM%J�JKL8x*JK=?4f@6JR2 DÃeK^�46LNDKx®@6JK=�46=EB�2 LNDKL8DKx-Â/587!93��587#2 e��
JK7*^�46OE,�¸Z7l9�=U4C>K46L8M?=EOC2 5NOV7�JR2�T#={OV7*BC=�7 @6JK=?4z7~eKeKL[@6L8=EO?�{³E=?4V7KP32 DKeÃ=?T#=EDÃDK=?x#2"@6LNT#=�>K46L8ME=?OCM�2 D
7~M?ME^�4�´C@6JK7*^Kx*J�@6JKLNOFLNO�4w2"4V= ,

�ÄBC7 46=0eK=?@w2 LN58=Ee{2 DR2 5NW�OAL8O�7*GH>K46LNME=EOFOAJK7l9�OF2fD�^KB`_�=?4ª7*GH7 @6JK=?4�G�=�2"@6^�46=EO�´�2�9�=E=?�~5NWY=?��=EM?@
� >K46LNME=EOh2"46=`^KOV^R2 5N5NW�OA58L8x*J#@65[W�587!9�=?407*D v ^KDKeR2!W~Ow�UP¨2 DKeI2 58OV7YOV=E2 OV7*DR2 5Z=?��=?M?@6OEP�9�JKL8MwJIT"2"4VW�Ga4V7*B
>R5a2 M?=�@V7�>R582 ME= ,­.3Ju^KO­\32 58LNG�7 46DKLa2�L8O0x*=EDK=U4w2 585[W�ME7*DKOVL8eK=U46=Ee§@V7�_�=�2�Â/OA^KBCBC=?4ª>�=�2"��LNDKxK��B�2"4V�#=U@
´IeK=EBC2 DKe�P�2 DKe®>K46LNME=EOEP�2"46=zJKLNx*JK=EOA@­LND®@6JK=COA^KBCBC=?4heK^K=z@67]2 LN4;ME7*DKeKLN@6LN7*DKL8DKxKP¨9FJKLN58=z�S5[_�=?4A@w2
� 9�LN@6J�ME7*58e�9FLNDu@V=?46Ow��JR2 OFJKLNx*JK=?4F9�L8D#@6=?4�>K46L8M?=EOE,

.
7ª2!T#7*LNe£eK=�2 5NL8DKxF9�LN@6J;@6JK=ceR2 LN5NWh=?��=?M?@6OEP L[@�LNOH^KOV=?G�^K5~@67FM?7*DKOVL8eK=?4�OA>�7 @H>�7!9�=?4Z2 O�m"µªeKLN��=?46=ED#@
ME7*BCBz7~eKLN@VL8=EO�´�7*DK=zG�7 4­=E2 M%J®JK7*^�4­7*Gc@6JK=feR2�W#,z²ZL8x*^�4V=�i�OVJK7l9�O£@6JK=�2�T#=?4w2 x*=zJKLNx*J®5N7#2 e®JK7*^�4
>K46LNME=£G�7 4��S5N_�=?4V@w2fG�7 4�@6JK=h>�=?4VL87~e§i­¬#2 Du^R2"4VW®i!¯*¯*g£´�m ¿f�S^Kx*^KOA@0m ¶*¶�i*,

²ZL8x*^�46=�i*,¦�S5[_�=?4A@w2f>K46LNME=EOF¬u2 D®i!¯*¯*g­´��S^Kx*^KOA@0m ¶*¶�i

.3JK=`BC7*OA@Fe�4w2 B�2"@6LNM£G�=�2"@6^�4V=`7*G�@6JK=­x 4w2">RJ�L8O�@6JK=£>K46=EOA=EDKME=�7*GZ>K467*DK7*^KDKME=Ee-Â�>K46LNME=­OA>RL[�#=EOE�NÅ

m



eK^�46LNDKx�@6JK=EOV=]>�7l9�=U4�>K46L8ME=?O�M�2 DÃ46L8OA=]Ga467*B @VJK=ELN4Y2">K>K4V7!��L8B�2"@6={2!T#=U4w2 x*={T"2 58^K=]7*G02"467*^KDKe}\�¾
µ#¶#|"+��½J�4�@67ÃBC7 4V=I@6JR2 DÆ\�¾*¹ ¶*¶�,Ç¤X@�L8O�L8BCBC=?eKLa2"@6=E5[W·ME5N=�2"4]Ga467*B @6JKLNO{x 4w2">RJ©@6JR2"@�DK=EL[@6JK=?4
1�467!9FDKL82 DCBC7 @6LN7*D�DK7 4cx*=E7*BC=?@V4VL8M�1�4V7l9�DKLa2 DCBz7 @6L87*DfL8Oc2;46=�2 OV7*DR2"_R5N=FBC7�eK=E5RG�7 4c@6JK=FOA>�7 @�>K46L8ME=",

¤¥DÈ@6JKLNOI>�2">�=?4�P�_�2 OV=Eej7*DÈ2ÉOVLNBz>R58='BCLNM?467~=?ME7*DK7*BCL8MyBz7~eK=E5`LNDKOA>RLN46=?eÈ_�WÄ²�Ê7*585NBC=?4I2 DKe
v MwJu9�=EL8³E=U4 � i!¯*¯*¿#�UP(9�=�x*L[T#=32 � 7*DK=U��G�2 M?@V7 4%��eKLN��^KOAL87*DfBC7~eK=E5�9FJKLNM%JfM�2 Dz2 MEME7*^KD#@�G�7 4�>K46LNME=�OA>RLN�#=EO?,
v L8DKM?=�@VJK=­>K46L8ME=f2"46LNOV=EOSGa467*BË2YBz7~eK=E5HG�7 40=�2 MwJ§7*GZ@6JK=`OV^�>K>R5[WI2 DKe�eK=EB�2 DKe�ME^�4VT#=EO0G�7 40>�7!9�=?4EP
LN@fLNOf=E2 OAW-L8D->K46L8DKM?LN>R58=Y@67�L8DKM?7 4V>�7 4w2"@V=�2 eKeKL[@6L87*DR2 5�G�2 MU@67 46O`@67§2 MEME7*^KD#@zG�7 4f587*DKx"��@6=?46BÌ=U��=EM?@VOEP
7 4­MwJR2 DKx*=EO`LND�B�2"4V�#=U@£OA@A46^KM?@6^�46=", v ^KMwJ-=U��@V=EDKOVL87*DKO£7*G�7*^�4­BC7�eK=E5Z9�7*^K58e�_�=C=EOVOV=?Du@6L82 5�_�=EG�7 46=
LN@FME7*^K58e�O62"@VL8OVG�2 M?@V7 46L85[W{eK=�2 5¨9FL[@6J�7 >K@6LN7*DKOS2 DKe�G�^�@6^�46=EOS>K46LNME=EOE,��y=`2 5NOV7�eKL8OVM?^KOVOª@6JK=­ÍK@S7*G�@6JKLNO
BC7�eK=E5�9FL[@6J{eR2"@62�Ga467*BÎ@6JK=;�S5N_�=U4V@w2z2 DKe]\�2 5NL8G�7 46DKL82�B�2"4A�#=?@6OE,

.3JK=§582!W#7*^�@Y7*Gh@6JK=�>�2">�=?4�L8O�2 OYG�7*585N7l9�OE,È¤¥D}OV=EM?@VL87*DÆm�9�=�eKL8OAME^KOVO�_K4VL8=?ÏKW�OV7*Bz=I7 @VJK=?4
BC7�eK=E58O�G�7 4S>�7!9�=?4S>K46LNME=EOE,F¤¥D v =EM?@VL87*D�¿z9�=`LNDu@V4V7~eK^KME=`7*^�40BC7�eK=E5�P�2 DKe�eKL8OVM?^KOVO0OV7*BC=;>�7*OVOVL[_R58=
=U�~@6=EDKOVLN7*DKOE,S¤�DIOV=EMU@6L87*D�µ�9�=�=EOA@6LNB�2"@6=h>�2"4w2 BC=?@6=U4ST 2 5N^K=EOSG�7 40@6JK=`BC7~eK=?5
G�7 40@6JK=­@X9�7YB�2"4V�#=?@VO
BC=ED#@6LN7*DK=Ee]2"_�7lT#= ,

���(Ð��
��Ñz�
�~�
Ò���������� ¡ ¤f9�L8OVJ�@67y@6JR2 D���+�^�4V4w2�W�+I2"46x*7*58LNOEP ¼ 58=�2 DK7 4�+�7 4V46LNOV7*DÉ2 DKe v JR2 ^KD
Ó02"@6MwJ{7*GH¸Z7l9�=?46=U�{G�7 4ª2fD�^KB`_�=?4ª7*GHJK=E5N>RG�^K5¨ME7*D#T#=?46O62"@6LN7*DKOF7*D�=E58=EMU@V46L8M?LN@XW�B�2"4V�#=?@6O�2 DKe�>K46L8ME=?OE,

Ô�¡­Õ ���
�~�)	f������&¦��Ñ`����&��"�
�*��	

º¨=?@fÖ�×F_�=COA>�7 @;>K46L8M?=z7*DyeR2�W§Ø%,Y.
7{2!T#7*LNe�eK=�2 58LNDKx�2"@£@VJKL8O;>�7*L8D#@£9�LN@6J®eR2 L85NWI=?��=EM?@6O?P�9�=
BC=�2 D]_uW{@VJKL8OS=EL[@6JK=?40OV7*BC=­2!T#=?462 x*=£>K46L8M?=`7*D�@VJR2"@SeR2!W#P�G�7 4S@6JK=`JKL8x*J�5N7#2 e�JK7*^�46O0G�7 4S=U�K2 Bz>R58= P
7 4]@6JK=§>K46L8ME=�2"@�2ÃOA>�=EMELNÍRM�@VL8BC= ,±��=�BC=�2 OV^�4V=§@6LNBC=®LND½W#=�2"46OEPhOV7Ã9�=®JR2!T#=y2�@VL8BC=IOV=?46LN=EO
Ù Ö�×c� Ø¦Ú©¶�Û�ilÜ ¿*g#¹~Û�Ý�Ý�Ý6Û6Þ¨Ü ¿*g#¹�ß#,

.3JK=£^KOV^R2 5¨x*=E7*BC=U@V46L8Mh1�467!9FDKL82 D{BC7 @VL87*DYBC7~eK=?5¨G�7 4�OV=EM?^�46LN@6LN=EOFLNO
à#á ×
Ú©â à Ø�ã�ä à�å ×VÛ
Ö�×ZÚ©æ�ç¦èUÛ

� m~ÝNil�

9�JK=?46= å L8O­2�OA@w2 DKeR2"46ey7*DK=U�éeKL8BC=?DKOVL87*DR2 5�1�467l9�DKLa2 DyBz7 @6L87*D�,z.�JKLNO­BC7~eK=?5¦JR2 O£DK7�BC=�2 D§4V=U�
T#=?4V@VL8DKx�_�=EJR2�T�L87*^�4EP�2 DKe{ME7*Bz>R58=U@6=E5NWYG�2 LN58O3@67zME2">K@6^�46=;@VJK=h_�=EJR2!T~L87*^�4F7*GH>�7!9�=?4�>K46L8M?=EOE,

v LNDKME=�>�7l9�=?4�>K4VL8ME=EO?P�5NLN�#=C@6JK7*OV=�7*G�7 @6JK=?4f=EDK=?46x W-M?7*BCBC7~eKL[@6L8=?OEPZeK7§=%�KJKLN_RL[@�OV7*BC=�BC=E2 D~�
46=?T#=U4V@6L8DKx�_�=EJR2�T�LN7*^�4�P"L[@
LNOHDR2"@V^�4w2 5u@V7�5N7~7 �h2"@HBC7~eK=E5NO¨9�LN@VJ;@6JKLNO¨>K467 >�=?4V@XW#, � v =?= v MwJ#932"4V@6³ � i!¯*¯#À*�
G�7 4�2feKLNOVME^KOVOAL87*D]7*G¨9FJ#WYBC=�2 D�46=?T#=U46OVL87*D�G�7 4FM?7*BCBC7~eKL[@6L8=?O�L8O�46=�2 OA7*DR2"_R58=h7*D�x*=EDK=U4w2 5�=EME7*DK7*BCLNM

¿



x 467*^KDKeKOw�%,-.�JK=�OVL8Bz>R5N=EOA@�BC=E2 D'46=UT#=?4V@6LNDKx®eKLN��^KOVL87*D�L8O`@6JK={êS4VDKOA@6=ELND~��QSJK58=?Du_�=EM6�·ëfì ��í Ûwâ�Û6äH�
>K467�ME=EOVOEP�eK=?ÍRDK=Ee]_uW�@6JK=;O�@67~MwJR2 OA@6LNM£eKL[��=?46=?Du@6L82 5�=Eî~^R2"@6LN7*D � v < ¼ �

àuá ×�ÚÈï í
� á ×¨ï-â�� à Ø�ã�ä à�å ×
Ö�×ZÚ á ×6Ý

� m~Ý/m*�

²�7 4f@VJKL8O�>K467~ME=?OVO í�ð
ñ x*LNT#=EO`@6JK=Y@6LNBC=�OVM�2 5N=�7!T#=?4f9FJKLNM%J'@6JK=Y>K467~ME=?OVOf4V=?T#=?4V@6O�@67ILN@6OfBC=�2 D�â�,
.3JKL8OFBz7~eK=E5¨JR2 O�@X9�7COA=?46L87*^KOFeKLNòCM?^K5N@6LN=EOE,�²ZLN4VOA@�P�2 OF9�=£OAJR2 585¨OV=E=£_�=E587!9£P�LN@FeK7~=EOFDK7 @F>K467!T�LNeK=­2
x*7~7�e]ÍK@S@67�@6JK=`JKL8O�@67 46L8ME2 5
eR2"@w2�,S�S5NOV7KP�LN@ªG�2 L858Oª@V7�x*L[T#=`2�O62"@6LNOVG�2 M?@67 4VW]2 MEME7*^KD#@h7*G�@VJK=�4V=E5a2"@6LN7*D
_�=U@¥9�=E=ED®O�>�7 @h2 DKeIG�7 4V932"46e�>K46L8M?=EOE,0¤�G�ó�×�ÚÈä � á�ô ��õzö©ØA�ª2 DKe�9�=f2 OVOV^KBC=`@6JR2"@S@VJK=`G�7 4V932"46e
>K46LNME=­2"@�@6L8Bz=0Ø�7*G
OA>�7 @�>�7l9�=U4S2"@�@6L8BC=S÷øLNO�x*L[T#=ED�_uW

ù � ØUÛV÷ª�ZÚ©æ*úüû ð�ý þ ú[ÿ ð × þ�� � á ÿ�� óF×¥�UÛ � m~Ý�¿#�

9�JK=?46=��;L8O�@VJK=ªL8D#@6=?46=?OA@�4w2"@6=F2 DKe��]L8O¦@6JK=ªME7*D#T#=EDKL8=?DKME=ªW�LN=E58e�Pu@6JK=ED�^KDKeK=?43BC7�eK=E5 � m~,dm*�Z9�=ªJR2�T#=

ù � Ø%ÛV÷S�ZÚ©æ úüû ð�ý*þ úüÿ ð × þ	� â�
Ai�ï-æ ð
� úüÿ ð × þ�� ã á ×Xæ ð
� ú[ÿ ð × þ�� Ý � m~Ý�µu�

¼ O�@6L8B�2"@V=EO�G�7 4 í Ga467*B JKL8O�@67 46L8ME2 5�eR2"@620@6=?DKez@67£x*L[T#=3=EOA@6LNB�2"@6=EO�L8Df@6JK=�462 DKx*=ª¹ ¶(�Vi!°*¶�P#@VJ�^KO�x*LNT�LNDKx
2�MwJR2"4w2 MU@6=?46LNOA@6L8M0@6LNBC=0G�7 4FBC=E2 D�46=?T#=U46OVL87*D�7*G�ml�XgfeR2!W~OE,��½L[@6J]2�T 2 5N^K=;G�7 4 í 7*G
@6JKL8O3��LNDKe�PK=?T#=ED
L8G3÷øï·Ø­LNO�2 O�5NLN@V@65N=Y2 O�7*DK=�Bz7*Du@6J�P¦7*DK=YJR2 Ofæ ð
� ú[ÿ ð × þ�� ¶�Ý�¶*¶#À~P�OV7I@VJR2"@�BC7lT#=?BC=ED#@6O�L8D-@6JK=
OA>�7 @h>K4VL8ME= á ×39�7*^K58eIJR2�T#=�7*DK5[WI2YT#=?4AW�OVB�2 5N5�=?��=?M?@£7*DIG�7 4V932"4Ve§>K46LNME=EOE, � +�7 46=�G�7 46BC2 585NW{@6JK=
T#7*5a2"@VL858L[@XWCME7!T 2"4VLa2 DKME=�� á Û6ù � Ý8ÛV÷ª����LNO3@V7~7�OVB�2 5N5�,d�­²�7 43@6JK=S>�=?46LN7~eY9FJK=?D{@6JK=;\�2 5NL8G�7 46DKL82fG�^�@V^�46=EO
B�2"4V�#=U@�9�2 O�7 >�=?4w2"@6LNDKxC2 DKe]5NL8î~^KLNe{2fB�^KM%J{5a2"46x*=?4�=?��=EM?@ª7�MEME^�4V4V=Ee�,

¤¥D�2£>�2">�=?4�7*D�@6JK=0«S7 46eKL8Mª>�7l9�=?43=U�KMwJR2 DKx*= PKº¨^KMEL82�2 DKe v MwJu9�2"4V@6³ � m ¶*¶#m*�UP~LNDuT#=?OA@6L8x#2"@V=ª@6JK=
BC7�eK=E58O

Ö�×ZÚ�� � ØA��ã á ×6Û � m~Ý/¹*�

7 4
Ö�×�Ú©=U�~> � � � ØA��ã á ×¥�%Û � m~Ý�g#�

9�JK=?46= á LNO0ëfì � ¶�Û í Û6äH�UP�2 DKe�� � ØA��LNO02YeK=U@6=?46BCLNDKL8OA@VL8M`G�^KDKM?@6LN7*D§7*G�Ø%P�9�JKL8MwJ®LNDKME7 4V>�7 462"@6=EOSeR2�W
7*Gc9�=?=?��PHBC7*Du@VJK5NWI2 DKe�JK7*5NL8eR2�W§=U��=EM?@VOE,C²�7 4;@6JKLNO£B�2"4A�#=?@�P�9FJK=U46=�>K46LNME=zO�>RLN�#=EO`2"4V=f4w2"4V= PH@6JK=UW
G�7*^KDKe]@6JR2"@ � m~,/¹*��x#2�T#=;@VJK=h_�=?@V@6=?4�ÍK@F@V7zG�7 4V932"4Ve]2 DKe]G�^�@6^�4V=£>K46L8M?=EOE,

µ



.3JK=0^KOV^R2 5�932�W � OA=E=0G�7 43=U�R2 Bz>R5N= v MwJ#932"4V@6³ � i!¯*¯#À*�V�Z@67`JR2 DKeK58=S@6JK=ª46=?5a2"@6LN7*DC_�=?@X9�=E=?D�OA>�7 @
2 DKe-G�^�@6^�46=C>K46LNME=EO`LNO­@67]L8D#@V467�eK^KME=�BC7 46=�Â/G�2 M?@67 4VOE�8,{.�Ju^KO`L8D � m~,/m*�h7*DK=�ME7*^K5Ney46=?>R5a2 M?=YâI_uWy2
OA@67�MwJR2 OA@6L8M�>K467�ME=EOVO��S×6P¨9�JKL8MwJ�BCLNx*Ju@S_�=C2Yx*=E7*BC=?@A46L8Mf1�467!9FDKL82 D®BC7 @6LN7*D�P�x*LNT~L8DKxY46L8OV=�@67{2�Âdml�
G�2 M?@67 4�BC=�2 DY46=?T#=U4V@6L8DKx�BC7~eK=?5��8�Z@6JK=;2 M?@6^R2 5�>K46LNME=£Ö�×¦>�=?4VG�7 46BCO�OVJK7 4V@�@6=?46B 7*OVMELN58582"@6L87*DKO�2"467*^KDKe
2§5N7*DKx§46^KDÉÂ/BC=�2 D���9�JKL8MwJ�P�5NLN�#=�OA@w2 DKeR2"46eÃOA=EME^�46L[@6L8=EO?P�L8OfBC7~eK=?58=Ee'_�W�2§x*=E7*Bz=?@V46LNM�1�467!9�DKLa2 D
BC7 @6LN7*D�, � v =E=F<h7 4VDKL8=?432 DKe��S^K=?46^K=?5 � m ¶*¶*¶#�ZG�7 4�@6JK=ªDK=E=?e�G�7 4cM�2"46=ªLNDC@6JK=ªLNDu@6=U4V>K46=?@w2"@VL87*DC7*G�@6JKLNO
BC=�2 D�,/�

�SDK7 @6JK=U4ªBC7�eK=E5�2 587*DKxf@6JK=EOV=;58L8DK=?O�LNO�@6JK=fÂ/¸�L858L[>�7!T�LNM ��BC7�eK=E5 � OV=E=;¸cLN58LN>�7lT~L8M � i!¯*¯#À*�V�
à Ö�×ZÚ�� � � ×¨ï-Ö�×A� à Ø�ã·Ö�×�ä à�å ú ñ¥þ× Û� ×ZÚ½=U�~> � ��Ø�ã�ä"! å ú$# þ× �UÛ

� m~Ý/¹*�

9�JK=?46= å ú&% þ 2"46=hL8DKeK=?>�=EDKeK=ED#@h1�467l9�DKLa2 D�BC7 @6LN7*DKOE,
«S7*DK=f7*G�@6JK=fBC7�eK=E58Oh2"_�7!T#=�x*LNT#=�46L8OA=�@V7�@6JK=YÂ�>K46LNME=�OA>RLN�#=?OE��9FJKLNM%J�2"46=�OA^KM%J�2Y>K467*BzL8DK=ED#@

G�=�2"@6^�4V={7*G�@VJK={2 M?@V^R2 5�O�>�7 @f>K46L8ME=?OzL8D'@6JK=��S5N_�=U4V@w2I2 DKe�\�2 5NL8G�7 46DKL82 D�BC2"4V�#=?@6OE,'êSDK=�>�7*OVOVL[_R58=
2">K>K467#2 MwJ-@67�@6JK=EOV=YL8O­_uWyLNDKME58^KeKLNDKx���^KBz>-@6=U46BCO`L8Dy@6JK=?OV=YBC7~eK=E5NOE,�²�7 4`=U�R2 B�>R58= P�2Iml��G�2 MU@67 4
BC=�2 D�46=?T#=?4A@6L8DKx�BC7~eK=E5�LNDuT#7*5[T�LNDKxS��^KBz>RO�ME7*^K58e�@w2"�#=S@6JK=£G�7 46B{�

à#á ×�ÚÈï íH� á ×¨ï'�S×¥� à Ø�ã�ä à�å ú ñ¥þ× ã à	(*)× Û�S×�Ú���Ø�ã�ä"! å ú$# þ× Û
Ö�×�Ú©æ�ç¦è,+ � m~Ý�g#�

9�JK=?46= ( ) L8O�2�ME7*Bz>�7*^KDKe{¸Z7*LNOVOV7*D{>K467�ME=EOVO�9FL[@6J���^KB�>]BC=�2 OA^�46=.- � à0/ �U,
¬*^KBz>�Bz7~eK=E5NO�7*G
@VJKL8O��~L8DKe�L8D#T#7*5NT#=£OA=?T#=?4w2 5¨=U��@A4w2�eKL[òCME^K5[@6L8=EO?, ¼ T#=ED�@6JK=£OVLNBz>R58=?OA@�4V=Eî~^KL[46=

OV=?T#=U4w2 5Z=U��@A4w2C>�2"4w2 BC=?@6=U46OEP�G�7 40@6JK=F��^KBz>I4w2"@6=EOh2 DKeC��^KBz>®OAL8³E=EO0LNDI@6JK=F��^KBz>§BC=�2 OA^�46=1-�,£²�7 4
OA@w2 DKeR2"4Ve§OV=?ME^�46LN@VL8=EOEP�BC7*O�@���^KBz>§BC7~eK=E5NOS58=�2 e�@67�2 DIL8DKME7*B�>R58=?@6=`BC2"4V�#=?@�P�2 DKeI9�JKL85N=�@VJKL8Oª9�L8585
2 58OA7I_�=Y@A46^K=YG�7 4�=?58=EM?@A46L8MEL[@XW#P¦L[@fL8O�DK7 @�OV^KMwJ·2�OV=?46LN7*^KOfeKLNO62 e�T"2 Du@w2 x*="PcOVLNDKME=�LND'2 DuW-M�2 OA=�OA>�7 @
=E5N=EM?@V46LNMELN@XW�M�2 DKDK7 @h_�=fJK=E5Ne�,­¤�D®2 eKeKLN@6LN7*D�P~��^KBz>®Bz7~eK=E5NOhOA^KM%J�2 O � m~,/g#�ªM�2 DKDK7 @h=�2 OVLN5NWI2 MEME7*^KD#@
G�7 4�>K46LNME=SOA>RLN�#=?OE,¦¤X@�LNO�OVL8B�>R58=ª=EDK7*^Kx*J�@67`7 _K@62 L8DY5a2"46x*=F^�>�932"4Ve`��^KBz>RO?P~_�WCB�2"��LNDKx£@6JK=ª>�7*OALN@6L[T#=
@w2 LN5ª7*GS@6JK=�BC=�2 OV^�46=2- � à0/ �zG�2"@�=?DK7*^Kx*J�PF_R^�@Y_�=EM�2 ^KOA=I@6JK=�@6LNBC=EOC7*G0@6JK=�5a2"4Vx*=]>�7*OVL[@6LNT#=�2 DKe
DK=Ex#2"@6L[T#=���^KBz>RO32"46=SLNDKeK=?>�=EDKeK=?Du@�¸Z7*L8OVOA7*DY>K4V7~ME=EOAOV=EOEPRLN@�L8O�DK7 @�>�7*OAOVLN_R5N=ª@67�=EDKOV^�46=S@6JR2"@�2­582"46x*=
^�>u932"46e���^KBz>�9FLN585�_�=;G�7*585N7l9�=?e�9�LN@6JKLND]2�G�=U9ÄeR2�W�O�_�W�2f5a2"46x*=heK7l9�D#932"46ef��^KBz>�,

êSDK=`M�2 D�2 585N7l9ø@6JK=£BC=�2 D{46=UT#=?46OVLN7*D�@V=?46B ï íH� á ×Hï3�S×¥� à Ø�@67�46=EBC7!T#=;@6JK=`O�>RLN�#=h´�OA=E=`G�7 4
=U�K2 Bz>R58=�\�58=U9F5N7l9j2 DKe v @V4VL8M6��582 DKe � i!¯*¯*¯#�%,hÓS7!9�=?T#=U4�P�@6JKL8OSx*L[T#=EOS46L8OA=�@V7�î�^KLN@6=`582"46x*=­T"2 58^K=EO07*G

¹



@6JK=SBC=E2 DC46=?T#=?46OAL87*D�>�2"4w2 BC=?@V=?4 í ´�B�^KMwJY5a2"46x*=?4�@VJR2 D�L8O�G�7*^KDKe�L8D�ÍK@V@6LNDKx`7 @6JK=?43BC7�eK=E58O¦@67`@6JK=
eR2"@w2�,

êSDK=0L8Oc@6JK=U46=EG�7 46=S5N=Ee�@67`JKL8eKeK=ED�+I2"4V�#7!TzBC7�eK=E58O?P�9�JK=?46=ª@6JK=SB�2"4A�#=?@�M�2 D�_�=ªL8DY7*DK=ª7*G�@X9�7
OA@w2"@V=EO � Â/DK7 4VB�2 5��l7 4�Â/=U��ME=?>K@6LN7*DR2 5��/�
2 DKe`@6JK=�>K46L8ME=
��^KBz>RO�9�JK=ED�@6JK=�JKL8eKeK=?DzME7*Bz>�7*DK=ED#@�OA9FL[@6MwJK=EO
OA@w2"@V=EOE,Z²�7 4c20OV7 >RJKLNOA@6L8ME2"@6=EezBz7~eK=E5K2 5N7*DKxS@6JK=EOV=�58LNDK=EO�OA=E= ¼ 585NL87 @V@�P v L8M6�f2 DKe v @6=?L8D � m ¶*¶*¶#�UP 9�JK=?46=
2 D�2 eKeKLN@6LN7*DR2 5�ME7*Bz>�7*DK=?Du@�4¦×6P�@6JK=�D�^KB`_�=?4f7*G�>�7!9�=?4�OA@w2"@VL87*DKO`7*D�5NL8DK= P¦L8O�LNDu@V4V7~eK^KME=Ee�, � �y=
46=EBC2"4V�­@6JR2"@¦9FJKLN58=54}LNOc20JKL8eKeK=?D�ME7*Bz>�7*DK=?Du@¦G�7 4c2 Dz7 _ROV=?4AT#=?4c9�JK7£7*DK5[W�OV=E=EO¦@6JK=�>K4VL8ME=3>K467~M?=EOVO
Ö�×6PK@6JKL8O�L8O�DK7 @�@V4V^K5NW�2�JKLNeKeK=ED�ME7*Bz>�7*DK=ED#@FOVLNDKME=£L[@�9�L85N5�_�=0��DK7!9FD�@67zB�2"4A�#=?@3>�2"4V@6L8M?LN>�2 D#@6OE,d�

¤X@`LNO£T#=?4VW§58L[�#=E5NWI@6JR2"@�P�LND�@6JK=C=EDKe�P¦2�4V=�2 58LNOA@6L8MzBC7~eK=E5¦G�7 4`=E5N=EM?@V4VL8MEL[@¥WI>K46LNME=EO­9�L8585¦JR2�T#=z@67
L8DKM?7 4V>�7 4w2"@V=�OV7*BC=¨��^KBz>fME7*B�>�7*DK=ED#@6OE, � ¼ T#=ED�G�7 4¦OA@w2 DKeR2"46e�OV=EM?^�46LN@6LN=EO���^KBz>fBC7~eK=?58OZJR2�T#=�B�2 DuW
2 e�T#7~ME2"@6=EOE,/�yÓS7!9�=?T#=U4�P¨_�=EM�2 ^KOV=f>R^�46=zeKL[��^KOVLN7*D � L),�= ,���^KB�>R58=EOVO6�hBC7�eK=E58Oh2"46=�B�^KMwJ�OVL8B�>R58=?4�P�L[@
OV=E=?BCO�9�7 4V@6J#9FJKLN58=;@V7zL8D#T#=EOA@VL8x#2"@6=0@6JK=EOV=;BC7~eK=?58O�ÍK46OA@�,

6�¡ �Ì	��
&�&���$87��
���'9����·�����H����������&¦��Ñ`����&��"�
�*��	

.3JK=;G�7*5N587!9FLNDKx�OAL8Bz>R5N=hBz7~eK=E5�G�7 4�>K46LNME=EOEPK_�2 OV=Ee{7*D�OA@V7~MwJR2 OA@6LNM;BC7�eK=E58O3G�7 4�@6JK=0OV^�>K>R5NW�2 DKe
eK=EB�2 DKe�ME^�4AT#=EOEPF932 O�LNDKOA>RLN4V=Ee}_uW·@6JK=�BC7�eK=E58O�LND�²�Ê7*5858Bz=?4Y2 DKe v M%J#9�=ELN³E=?4 � i!¯*¯*¿#�UP�2 DKe�@6JK=
�S5N_�=?4V@w2f¸Z7l9�=?4F¸Z7�7*5�BC=?46L[@�x 462">RJ � OV=?=£²ZL8x*^�4V=­m*�U,

²ZLNx*^�46=­m~,¦�S5N_�=?4V@w2f¸Z7l9�=?4F¸Z7�7*5�BC=?46L[@�x 462">RJ{G�7 4­i!¿���¶*gf7*D§ilmf«S7!T#=EB`_�=?4;i!¯*¯*¯�,

g



\�7*DKOVL8eK=U4F>�7!9�=?4ª2"@ª2fOVL8DKx*5N=;5N7~M�2"@VL87*D�PR2 DKe]5N=?@: × � / �¦Ú OV^�>K>R5NW{2"@�@6L8BC=SØ�LNGH@6JK=h>K46L8M?=£L8OF¾ / P
à × � / �¦Ú eK=EB�2 DKe�2"@3@6LNBC=SØ3L8G¨@6JK=;>K46LNME=hL8OS¾ / ,

� .3JK=�x 462">RJKO;LND®²ZL8x*^�4V=zm�2 M?@6^R2 5N5NW�OVJK7!9 @6JK=�L8D#T#=?46OV=�G�^KDKM?@6LN7*DKO : ð
ñ× P à ð
ñ× ,/����=z2 OVOA^KBC=`@6JR2"@: × �<; �HLNOZL8DKM?4V=�2 OVL8DKxKPu2 DKe à × �<; �HLNOZeK=EM?46=E2 OVL8DKxKPu2 DKe`@6JR2"@Z@6JK=�>K46LNME=�2"@�@6LNBC=cØHL8O�@6JK=�^KDKLNî~^K=�Du^KB�_�=?4
Ö�×cOV^KMwJ]@6JR2"@ : × � Ö�×¥��Ú à × � Ö�×¥�UÝ � ¿�Ý/m*�

�y=`_�=?x*L8D§9�LN@VJIî�^KLN@6=�OVLNBz>R58=`G�7 4VBCO0G�7 4 : ×�2 DKe à ×6,­�SOVOV^KBz=­@6JR2"@0@6JK=�OV^�>K>R5NWIL8O0DK7*D~��4w2 DKeK7*B
2 DKe]LNDKeK=?>�=EDKeK=?Du@S7*GHØUPROV7f@6JR2"@ : × � / �¦Ú>= � / �UÝ � ¿�Ý�¿#�

²�^�4V@6JK=?4�P#eK=EBC2 DKezG�7 4�>�7!9�=?4¦L8OZT#=?4AW�L8DK=E582 OA@6L8M"PuOAL8DKME=�L8D�@6JK=3ME^�4V46=?Du@�B�2"4V�#=?@�O�@V46^KM?@6^�4V=�G�=?9�^KOA=?46O
>�2�W�O�>�7 @�>K46L8ME=?OE, v 7z9�=h@w2"�#=

à × � / ��Ú@?f×wÛ � ¿�Ý�µu�

G�7 4�OV7*BC=hOA@67~MwJR2 OA@VL8M;>K4V7~ME=EOAOA?f×6,c.3JK=EDB?f×ZÚ à × � Ö�×¥�¦Ú : × � Ö�×¥�¦Ú>= � Ö�×X�%P�OA7�@6JR2"@

Ö�×ZÚ>= ð
ñ � ?�×¥�%Ý � ¿�Ý/¹*�

¤¥D�2 M?@6^R2 5�BC2"4V�#=?@6O3@6JK=0@67 @w2 5�OV^�>K>R5[W{LNO�5NL8BCL[@6=Ee�P�OV7�9�=h_�=Ex*L8D�_�W�ME7*DKOVLNeK=?46LNDKx�=�7*GH@6JK=;G�7 46B]�

= � / �ZÚ©âDC3ïFEGC /
H Û � ¿�Ý�g#�

9�JK=?46=I� � ¶�,�.�Ju^KO � �KJ �ZÚ>= ðHñ �KJ �ZÚ � âDC�ï JELC � ñ,M H Û JN� âOC Ý � ¿�Ý/À*�

¤¥G3eK=EB�2 DKe'=U�KME=?=EeKO`@6JK=�B�2(�KLNB�^KB�OV^�>K>R5[W'âDCz@6JK=?DÃÖ�×0L8O`M�2">K>�=Ee�2"@�OV7*BC=CB�2(��L8B�^KB >K46L8ME=",
� .3JKL8O;L8Ohî~^KLN@V=f46=E2 OV7*DR2"_R58=�7*D�G�^KDKeR2 BC=ED#@w2 5¦x 467*^KDKeKO0´�>�7l9�=?4­B�2"4A�#=?@6O0eK7]JR2�T#=C2�BC2(�KL8B�^KB
>K46LNME= PK9FJKLNMwJ�L8O�OV7*BC=?@6LNBC=EO�46=E2 M%JK=?e�,d� v 7�9�=£7 _K@w2 LND�@6JK=hBC7~eK=?5

Ö�×ZÚ PQSR � âDC3ïF?f×ELC � ñ,M H ÛT?f× � âOC3ï'UVCWEGC"PU ñ,M HC Û ?f×YX}âOC3ï'UVCWEGC",
�y=;BC7~eK=E5Z?f×�_uW{2 D]ëfì ��í Ûwâ ñ Û6ä ñ ��>K467�ME=EOVO?P�2 DKe]OA=?@

?f×ZÚÆâ ñ ïyä ñ\[ ×6Û
À



9�JK=?46= [ L8O;2 Dyëfì �éí Ûw¶�Û�il��>K467~M?=EOVOE,z.�JK=ED�9�46L[@6L8DKx�ù�×FÚ Ù ?�× � âOCªï]UVCWELC"ßzÚ Ù [ ×_^ � â ñ ï
âDC¦ã`EGCLUaC!�AÜ"ä ñ ß#PR7*D�ù�×�9�=;JR2!T#=h@6JR2"@

Ö�×�Ú � âOC�ï�â ñEGC ã ä ñb[ ×EGC � ñ,M H Ú � icã`� á ×¥� ñ,M H Û
9�JK=?46=

á ×
Ú âDC3ïyâ ñ ïcELC�8EGC ã ä ñ�8EGC [ ×
L8O�2 58OA7C2 D�êSQÈ>K467�ME=EOVO?,

«S7!9øeK=?ÍRDK= � H � / �¦Ú � i�ãd� / � ñ,M H Û �>eÚ©¶�Û �aC � / ��Ú©æWfRÛ
2 DKe]5N=?@g= H _�=h@6JK=hL8D#T#=?46OV=;7*Gh� H �= H � / ��Ú / H ï·i� Û / ^}¶�Û �>eÚ©¶�Û =iC � / ��Ú½5N7*x / Ý
.3J�^KOEP�2 O3587*DKxz2 O3@VJK=h>K46LNME=£Ö�×�L8O3_�=E5N7l9Æ@VJK=;B�2(��L8B�^KBj�_C�ÚkU ñ,M HC P�9�=hJR2�T#=h@6JR2"@l= H � Ö�×¥��L8O�2 D
êSQÄ>K467�ME=EOVOE,

.3JK=f@A4w2 DKOVG�7 46B�2"@VL87*DKOA= H 9�=?46=fL8D#@V467�eK^KME=Ee§L8D§137��I2 DKe�\37�� � i!¯*g µu�UP�2 DKe§2"46=�^KOV=Ee§î~^KL[@6=
Ga46=Eî�^K=ED#@65NW�LND§OA@62"@6L8OA@VL8M�2 5
2">K>R58L8ME2"@6L87*DKOE, v =E=�@6JK=`46=EME=?Du@h>�2">�=?4£\�JK=ED�P�ºH7�M6��JR2"4V@;2 DKe v @6=?>RJK=EDKO
� m ¶*¶#m*��G�7 4S2zeKLNOVME^KOVOAL87*DI2 DKe{_RLN_R5NL87*x 4w2">RJ#W#,�¤¥D{@6JK=h>K46=EOV=ED#@0ME7*D#@6=U�~@F@6JK=­^KOA=­7*G
@6JKLNO�@V4w2 DKOAG�7 46B
L8OfOV^�>K>�7 4V@6=Ee�_uW'@6JK=�BzL8M?467�=EME7*DK7*BCLNMY2"46x*^KBC=ED#@6Ofx*LNT#=ED�2"_�7!T#= ,'�S5N@6JK7*^Kx*J'9�=�LNDKLN@6L82 585[W�@67~7 �� � ¶�P�@6JK=fG�^KDKM?@6LN7*DKO.� H 2 DKem= H 2"46=feK=?ÍRDK=EeyG�7 4£2 DuW2��nco�P�2 DKe®OA7�9�=f9FLN585ZDK7 @h46=EOA@V4VL8M?@p�
@67 � ïAq½Ûw¶#�U,­«S7 @6=f2 58OA7�@6JR2"@p� H 2 DKe*= H 2"46=`_�7 @6J§L8DKM?46=E2 OVL8DKxKPH2 DKe§@6JR2"@0@6JK=feK7*B�2 LNDI7*Gh= H LNO
� ¶�Ûrq·� � 7 4Is�¶�Ûrq·��LNG8�c^�¶#�UP�9FJKLN58=0@6JR2"@�G�7 4_� H LNO

� ïAq½Û�ï;ilÜt����LNG8� � ¶�Û � ïAq½Ûrq·��L8G8�§Ú©¶�Û � ïhilÜt�cÛrq·��L8G��3^�¶�Ý

�y=h@6JK=?46=?G�7 46=£7 _K@w2 LND�@6JK=h>K46L8M?=£BC7�eK=E5�Å

Ö�×�Úju � H � á ×¥�UÛ i�ã]� á ×v^`UaC PU ñ,M HC Û i�ã]� á ×�ö`UaC P
à#á ×
ÚÈï íH� á ×Hïyâ�� à Ø�ã�ä à~å ×6Ý

� ¿�Ý�°#�

�y=]ME2 5853@6JKL8Oz2�Â/DK7*D~�é58L8DK=E2"4�êS4VDKOA@6=ELND~��QSJK58=?Du_�=EM6����7 4 ( � ëfì �éí Ûwâ�Û6ä�Ûb�cÛ�UVC%��>K467�ME=EOVO?,©êSGS@6JK=
>�2"4w2 BC=U@6=?46OEP*@6JK=�B�2(�KLNB�^KBÄ>K46LNME=A�_C�ÚkU ñ,M HC LNO¦2h��DK7!9�DzME7*DKOA@62 Du@cG�7 4c=�2 MwJz>�2"4A@6L8ME^K582"4cBC2"4V�#=?@�P

°



2 DKeC9�L8585�^KOV^R2 5N5NWz_�=ª7*BCL[@V@6=Ee�,Z.3JK=ª46=EBC2 L8DKL8DKxh>�2"4w2 BC=?@V=?46O í â�P~ä�2 DKe��§JR2!T#=F@V7­_�=ª=EO�@6L8B�2"@V=Ee
´�OV=E= v =?M?@6L87*D�µK,ª«S7 @V=£@6JR2"@w� H x 467!9FOFBC7 46=­OV5N7l9�5NW�@6JR2 DI2 D�=U�~>�7*DK=ED#@6La2 5
L8Gh�x^Æ¶�P�2 DKe�BC7 4V=
4w2">RLNeK5NW�L8GY� � ¶�,­¤¥D�x*=EDK=U4w2 5Z@6=?46BCO?P�@VJK=�OVBC2 5858=U4h@VJK=fT"2 58^K=f7*Gy�cP�@6JK=fBC7 46=`>K467*DK7*^KDKME=?e�@6JK=
>K46LNME=£OA>RL[�#=EOFLND�@6JK=;«Sº�êSQÄ>K4V7~ME=EOAO�9�L8585�@V=EDKe{@67f_�= ,

� >R587 @�7*G�2�OAL8B�^K5a2"@6LN7*D�7*G�2 D{«Sº
ê0QÈ>K4V7~ME=EOAOFL8O�x*LNT#=?D{L8D�²ZL8x*^�46=£¿f_�=E587!9£,z ���'9R�lÐ�	 ¡ i*,{¤¥Gg�ÆÚ ¶{@6JK=ED�Ö�×hÚ =U�~> � á ×X�%P�9FJK=?4V= á LNO�2 D'ê0QÎ>K467�ME=EOVO?P�9�JKL85N=CL8Gg�ÆÚ i
@6JK=EDÃÖÄL8Of2 DÃê0Q >K467~M?=EOVOE, v 7KP¦OVL8DKM?=�9�=YJR2�T#=�=EB`_�=EeKeK=Ee�@VJK=�BC7�eK=E58O`M?7*DKOVL8eK=?4V=EeÃL8D�ºH^KM?La2
2 DKe v M%J#932"4V@V³ � m ¶*¶#m*�¦L8D�2�>�2"462 BC=?@V46LNMªG�2 BCLN5NW#P#9�=0M�2 D�@V=EOA@3@6JK=EOV=S>�7*OVOVLN_RLN58L[@6L8=EO32 x#2 LNDKOA@3x*=EDK=?462 5
2 5N@V=?46DR2"@6L[T#=EOE,
m~,{¤¥Gg�{^±¶{@VJK=ED3U ñ,M HC 46=?>K46=EOA=EDu@VOz2�BCLNDKL8B�^KB]P�4w2"@6JK=?4`@6JR2 D'2]B�2(��L8B�^KB >K46L8ME=",]¤¥@£9FLN585�_�=
ME7*D#T#=EDKL8=?Du@SLND�@6JKLNO�ME2 OV=3��^KOA@�@67�@62"�#=wUVC�Úø¶�,
¿�,�²�7 43@6JK=046=EBC2 L8DKeK=?4�7*GH@VJKL8O3>�2">�=?4�9�=S9FLN585�=U�K2 BCL8DK=ª@VJK=h_�2 OVLNM;Bz7~eK=E5�x*L[T#=EDY_�W � ¿�,�°#�U,¦13^�@�L[@
L8O�9�7 4A@6J�4V=EB�2"4V�~L8DKx�7*D�OA7*BC=SBC7~eKL[ÍRM�2"@6LN7*DKO�@6JR2"@�M�2 D � 2 DKe�OVJK7*^K5Ne���_�=;BC2 eK=SL8DY@6JK=;eKL[46=EM?@VL87*D
7*G
x 4V=�2"@6=?4�46=�2 58LNOVB],

²ZL[46OA@�PZ7*DK=YBCLNx*Ju@;9FLNOVJy@67�46=?>R5a2 M?=C@6JK=�OVBC7�7 @6JyG�^KDKM?@6LN7*DKO.=�2 DKe]�·Ú|= ð
ñ _uWyG�^KDKM?@VL87*DKO
9�JKL8MwJ�G�7*58587!9 @6JK=]OV^�>K>R5[W·ME^�4VT#=�Bz7 46=]2 MEM?^�4w2"@6=E5[W#,}²ZLNx*^�46=�m®OVJK7!9�OC@6JR2"@z@6JK=�x 462">RJ·7*GA= ðHñ
� L),�= ,®@VJK=�G�^KDKM?@VL87*D�Ga4V7*B OA^�>K>R5NW-@67�>K46L8ME=��UPcJR2 OfB�2 D#WyL8D#@6=?4VT"2 58Of7*GFM?7*DKOA@w2 DKM?W#P¦OV=?>�2"4w2"@V=Ee�_uW
î~^KL[@6=zOAJK7 4V@­LNDu@6=U4VT 2 5NO£7*D®9�JKL8MwJ�@6JK=f>K46L8M?=z46L8OA=EO;4w2">RLNeK5NW#,�.3JKL8O;L8Oh46=?ÏR=EM?@V=Eey_�W®2 M?@6^R2 5�B�2"4V�#=U@
_�=?JR2!T~L87*^�4£´®LN@�LNO`î~^KLN@V=�ME7*BCBC7*D®@V7IOA=E=�2�>�=?46LN7~e-7*G3OV=?T#=?4w2 5�JK7*^�4VOf7!T#=?4`9�JKL8MwJ-@6JK=C>K46L8M?=�LNO
ME7*DKOA@62 Du@FG�7*58587!9�=Ee�_�W{2S��^KB�>�,

«S=U�~@�P
7*DK=zME7*^K58eyLNDKME7 4V>�7 462"@6=zOV=E2 OV7*DR2 5�2 DKeyeR2 LN5NWI=?��=?M?@6O`L8D#@67{@VJK=zeK=EB�2 DKe�>K4V7~ME=EOAOEPZG�7 4
=U�K2 Bz>R58=S_uW�46=U>R5a2 MELNDKx�?f×c_�W�?f×�ã`} � ØV��9�JK=?46=

} � ØA�¦Ú©â ñ ME7*O � ma~ � Ø
ï®Ø<C!�V��ã�â # ME7*O �V� ma~���¿*g#¹*� � Ø
ï®Ø ñ �V��Å

JK=?46=Yâ ñ BC=�2 OV^�4V=EO£@6JK=�OA@A46=EDKx @6J-7*G�@6JK=zW#=�2"4V5NW�7*OAMEL85N5a2"@6LN7*D�P�2 DKe'â # @6JK=zeR2 L85NW®7*OVMELN585a2"@VL87*D�, � ¤X@
B�2�W�2 58OA7�_�=fDK=EME=?OVO62"4VWI@67�L8DKME7 4V>�7 4w2"@6=�2�9�=?=?��5[W�G�2 M?@67 4�PH2 Oh9�=E585�2 OhOA>�=?MELa2 5Z@6=?4VBCO0G�7 4;>R^�_R5NL8M
JK7*58LNeR2!W~OE,d�

êSDK=YM�2 D'2 58OV7]46=U>R5a2 ME=C@6JK=�M?7*DKOA@w2 D#@6OfâDCC2 DKe3ELCCLND � ¿�,/g#�S9FL[@6J-OA@67~MwJR2 OA@VL8Mz>K467�ME=EOVOA=EO��S×AP�S×6PH7 4£eK=?@6=?4VBCL8DKLNOA@6L8MfG�^KDKM?@6LN7*DKO­7*Gc@6LNBC= P�9�JKL8MwJ�9�7*^K58e®eK=EOVM?46L[_�=zT"2"46LN7*^KOh�~L8DKeKO£7*GcM%JR2 DKx*=?O£@67
@6JK=`OV^�>K>R5[W�G�^KDKM?@6LN7*D�,h.�JKLNOSME7*^K58e�_�=`=?LN@6JK=?405N7*DKx*=?4S@6=?4VBË=EME7*DK7*BCLNM­=?��=EM?@6OEP�OA^KM%J§2 OªT"2"46La2"@6LN7*D

¯



L8D�G�^K=E5�>K46LNME=EOEPK7 4�Ga467*BÎOVJK7 4A@�@V=?46BÎ=?T#=ED#@6OE,�²�7 43=%�R2 Bz>R5N= PK2�OVL8Bz>R5N=SBC7~eK=?5�9FJKLNMwJ{L8DKM?7 4V>�7 4w2"@V=EO
@6JK=­=U��=EM?@VOª7*G�>�7!9�=?4S7*^�@62 x*=EO�9�7*^K5Ne]_�=£@V7z@w2"�#=p�S×�2 OS2�ml��O�@w2"@6=£+I2"4V�#7!T�M%JR2 LND]9FL[@6J{T"2 58^K=EOªâ
7 4Fâ ! ,
�¨¡­Õ 9��¨�
�§��� ����Ð��~�)� �
�������0	?�l�)�'9K�l������9�������9K��9�����9���$¨	��
	

¤X@fL8O�L8O�DK7 @�JR2"46e'@67�M�2 58M?^K5a2"@6=�@6JK=Y+�º ¼ G�7 4f@6JK= ( � ëfì �éí Ûwâ�Û6ä�Ûb�Z�S>K4V7~ME=EOAOE,�º¨=?@�� Ú
ilÜ ¿*g#¹~P~OA7­@6JR2"@�9�=S7 _ROV=U4VT#=��ÖZ�£ÚÆÖZ�W�FPK¶�ö��Cö·ÞZ,¦.3JK=ED � DK=Ex*5N=EM?@6LNDKx�@VJK=ªME^�@67 ��=U��=EM?@VOw�UP�OVLNDKME== H � Ö�×¥�ªL8O;2 D�ë�ì �éí Ûwâ�Û6äH�3>K467�ME=EOVOEP�9�=fJR2!T#=�@6JR2"@ [ �zÚ�= H � ÖZ�W���%P¨LNO£2 D*��� � il��>K467~M?=EOVO£x*L[T#=ED
_uW [ �£Ú�E�ã`� [ � ðHñ ã`� ñ,M #G�0�~Û ¶�ö@��ö·ÞZÝ � µKÝNil�

ÓS=?46=��0�f2"46=£L),�L�,�e�, ( � ¶�Û�il��4�,�T�,8PR2 DKe

�`ÚÆæ ð
� � Û E�Ú©â � i3ï-æ ðZ� � �UÛ �;Ú ä # � i�ïyæ ð # � � �
m í Ý � µKÝ/m*�

«S7 @6=Y@6JR2"@CLNG í � � i{@6JK=ED�@VJK=]G�7 4V932"46e ¼ ^K58=U4�2">K>K467��KLNB�2"@6L87*D-@67®@VJK= v < ¼ � m~,dm*�`L8OzG�2 L[465NW
2 MEME^�462"@6= P�2 DKe �.�Èi�ï í �YÛ El�©â í ��Û �����fä # Û � µKÝ�¿#�

9�LN@6J�=?4V467 46O¦7*G�7 4VeK=?4�ë �V�éí ��� # �U,�.3JKL8O�9�7*^K5Ne�_�=�î~^KL[@6=�2 MEME^�4w2"@6=�G�7 4�B�2 DuW�M?7*BCBC7~eKL[@6L8=?OEP"9�JK=?46=
BC=�2 D`46=UT#=?46OVLN7*D�@6LNBC=EO�2"46=�@XW~>RLNM�2 585[W­7*GR@6JK=�7 4VeK=?4¦7*G�20G�=?9ÃW#=�2"4VOEP#OV7h@VJR2"@ í � � ¶�Ý/¶�i*,�ÓS7!9�=?T#=?4EP
G�7 4�@6JK=;BC2"4V�#=?@6O�9�=;ME7*DKOVL8eK=U4�PK9�=;@XW~>RLNM�2 585[W�JR2�T#= í �±LND�@6JK=04w2 DKx*=;¶�,dm!´~¶�,d¹~P~OV7�@6JR2"@ � µK,�¿#�cB�2!W
_�=£2f>�7~7 4�2">K>K467��KL8BC2"@6L87*D�,

.3JK=;@V462 DKOVLN@6LN7*D{eK=EDKOALN@XW�� � / Û J ��7*G [ L8O�x*LNT#=ED�_�W� � / Û J �ZÚ � ma~��#� ð ñ# æ ð ú�� ð fW� ð��Xþ �GM #�¡"Û � µKÝ�µu�

2 DKe]OV7f@6JR2"@�7*G��Ö�L8O

¢ � / Û J �ZÚ@� � = H � / �UÛ£= H �KJ �A� � =D!H �KJ � �
Ú � =D!H �KJ � � � ma~¤�#� ð ñ# =U��> � ï i

mt� 
 = H � J �
ï�= H � / �£�hïcE � # � Ý � µKÝ/¹*�

�y=�5N7~7 �®2"@`@6JK=�ME7*DKeKLN@VL87*DR2 5c5NLN�#=E5NL8JK7�7~e�G�7 4��Ö�P �S� �Ö ñ Û�Ý�Ý�Ý%Ûi�Ö
¥ � �ÖZC��­Ú§¦ ¥% ¨ ñ ¢ � �Ö % ðHñ Ûi�Ö % �UP�9�JKL8MwJ
JR2 OF5N7*x"��5NLN�#=E5NL8JK7~7�e2©� x*L[T#=ED�_uW

©� Ú
¥ª % ¨ ñ 5N7*x � =«!H � �Ö % � � ï Þ

m 587*x � ma~��#�Hï i
mt� ¥ª % ¨ ñ 
K= H � �Ö % ��ïF�0= H � �Ö % ðHñ �ZïcE � # Ý � µKÝ�g#�

i!¶



²�7 4`2{Í��K=?e]��P�LN@£L8O£467*^�@VL8DK=C@67]BzL8DKL8BzL8³E=�@6JKL8O£7lT#=?4.E(P¬��2 DKe3��@67�7 _K@w2 LND�@6JK=C5N7*x"��58L[�#=E58LNJK7~7�e
x*LNT#=?D­�c� ©�ª� �Ö � �Z��Ú�®r¥­ã

¥ª % ¨ ñ 5N7*x � =«!H � ì % � � ï Þ
m 587*x ���Ý � µKÝ/À*�

.3JKL8O0M�2 D§@VJK=EDI_�=�BCL8DKLNBCL8³E=?eIDu^KBC=?4VL8M�2 5N5NW]@67Y7 _K@w2 LNDI@VJK=f+�º ¼ G�7 4��c, ¼ 4A467 40=EOA@6LNB�2"@6=EOª9�=?46=
M�2 5NME^K5a2"@6=?e{^KOVLNDKxz@6JK=£^KOA^R2 5¨OA=EME7*DKe�eK=?46L[T 2"@VLNT#=hBC=?@6JK7�e�,z ���'9R�lÐ�	 ¡ i*,¦²�7 4�OV7*Bz=�T"2 58^K=EO�7*G���2­5NLN@V@65N=FM�2"4V=ªL8O�46=?î~^KLN4V=Ee�L8D�@6JK=ªDu^KBC=?4VL8M�2 5�ME7*Bz>R^�@w2"@6LN7*D
7*G�= H ,§�y=Y^KOV^R2 5N5NWyJR2�T#=�i!¶ � / � i!¶*¶*¶�,��½JK=EDd�ÆL8O`ME5N7*OV=�@67§³?=?467 / H L8O�ME587*OA=Y@V7'i*P¦2 DKe
OA@w2 DKeR2"4VeCÏR7#2"@6L8DKxh>�7*L8D#@�7 >�=?4w2"@6LN7*DKOcx*L[T#=F2 DCLNDR2 MEME^�4w2"@V=FT 2 5N^K=FG�7 4¯= H � / �¦Ú � / H ï�il�VÜt��, v 7KP�G�7 4
OVB�2 5N5¬�·LN@0LNO0_�=?@V@6=U4;@67Y^KOV=�@6JK=�2">K>K467��KL8BC2"@6L87*DKO5= H � / ��Ú 5N7*x / ã ñ# � � 5N7*x / � # ã�ë � � # �UÝ��S58OV7KP
L8Gl�Äö ïFm�2 DKe / ^ i!¶*¶�P�7*DK=�JR2 O / H � i*P�2 DKe'2 x#2 LND®T 2 5N^K=EO`7*Gy= H M�2 D�_�=�LNDR2 MEME^�4w2"@V= ,{¤X@
L8Oª_�=?@V@6=U4S@67�ÍK46OA@0M�2 5NME^K5a2"@6=­@VJK=`+Iº ¼ Oh2 OVOA7~MEL82"@6=Ee�9FL[@6J © = H � / �3Ú / H Ú°��= H � / �HãÆi*P�2 DKe�@6JK=ED
@V4w2 DKOAG�7 46B],
m~,�.3JK=F>K467~M?=EeK^�46=S2"_�7lT#=�9FLN585K9�7 4V��>K467!T�LNeK=EeC@6JK=�>K4VL8ME=EO�Ö"�±��2"46=�_�=E587!9�@6JK=FM?^�@67 ��T"2 58^K=5�_CF7*G
@6JK=­BC2(�KL8B�^KB±>K46LNME= ,�¤¥G�@6JK=­OV=U46L8=EOSÖ"�±�SÛw¶fö²�YöÉÞ�ME7*D#@w2 L8DK=?e�2zOVL8x*DKL[ÍRM�2 D#@SD�^KB`_�=?4S7*G�>K46LNME=EO
2"@l�_CF@6JK=ED [ �;Ú>= H � ÖZ�W�3�¦9�L85N5�DK7�587*DKx*=?4�_�=h2 D���� � il�¦>K4V7~ME=EOAOE,¦¤¥D�@6JKLNO�ME2 OV=07*DK=ª9�7*^K58e�DK=E=Ee
@67�ME7*DKOVL8eK=U4ª+�º ¼ OFG�7 4F2f@V4V^KDKM�2"@6=Ee]>K467�ME=EOVO�7*GH@6JK=;G�7 46B ©[ �;Ú½B�2(� � [ �uÛ J C��UÛ �`Ú©¶�Û�Ý�Ý�Ý%Û6ÞZÝ

³ s q�s�nA´�saµ·¶(pr¸�p
.3JK=£BC7�eK=E5�932 O�@6=EOA@6=?e]7*D{eR2"@w2fGa467*BÎ@6JK=£�S5[_�=?4A@w2z2 DKe]\�2 5NL8G�7 46DKL82�B�2"4V�#=U@6OE,

�S5[_�=?4V@62�932 O`@6JK=�ÍK46O�@�46=?x*L87*D'L8D'«S7 4V@6J'�SBC=?46LNM�2{@67IeK=?46=Ex*^K582"@6=�=?58=EM?@A46L8MEL[@XW#P�2 DKe'JK7*^�465[W
>K46LNME=EO­9�=?4V=Y2!T"2 L8582"_R58=CG�7 4`@6JK=�>�=?46LN7~e�iY¬#2 D�^R2"4AWÃi!¯*¯*g�´�m ¿]�S^Kx*^KOA@�m ¶*¶�i*PZ2{>�=?46LN7~ey7*G�m ¶*g#m
eR2�W�OE, .�JK=§B�2"4V�#=?@�LNO�46=?5a2"@6L[T#=E5NW�OVBC2 585�PF2 DKe©L8OA7*5a2"@6=Ee�P�9FL[@6J½5NL8BCL[@6=Ee}ME7*DKDK=EM?@6LN7*DKO{LND½@6=?46BzO
7*G3@V4w2 DKOVBCLNOVOVLN7*D'ME2">�2 MELN@XWy9�LN@6Jy@6JK=YDK=ELNx*Ju_�7 46L8DKx�\�2 DR2 eKL82 D->K4V7lT~L8DKME=EOf7*G v 2 OA� 2"@VM%JK=U932 DÃ2 DKe
1�46LN@VL8OVJ®\37*5N^KB`_RLa2�,£�y=fOA@6^KeKLN=Ee§@VJK=�OV=U46L8=EOh7*GceR2 LN5NWI2�T#=?4w2 x*=`>K46LNME=EO­2"@hJKLNx*J®587#2 eIJK7*^�46OE,�.3JK=
OV=?4VL8=EOZOVJK7!9�OZ2ªME58=E2"4ZL8DKM?4V=�2 OV=�7!T#=?4�@6JK=c>�=?46LN7~e�P"9�LN@6J­9�L85NeK5NWh7*OVMELN58582"@6L8DKxF>K4VL8ME=EOZLND£@6JK=�OV=?ME7*DKe�JR2 58G
7*GZm ¶*¶*¶�P�9�JK=ED]=?58=EM?@A46L8MEL[@XW�BC2"4V�#=?@6O3L8D�«S7 4V@6J��y=EOA@6=U46D]«S7 4V@6J��SBC=?46LNM�2�=U��>�=?46L8=?DKME=Ee�OVJK7 4V@62 x*=EO
2 DKe]=U��ME=?>K@6LN7*DR2 585[WYJKL8x*J�>K4VL8ME=EO?,

�y=h@6JK=?46=?G�7 46=£OA>R5NLN@�@6JK=£OA=?46L8=?OFL8D#@67f@6J�46=E=h>�=?46LN7~eKOE�

¸Z=?46LN7~e�¤ i­¬#2 D�i!¯*¯*g£´�¯f+I2"4£i!¯*¯*° � °*¶*¶�eR2!W~Ow�

i*i



¸Z=?46LN7~e�¤V¤ i!¶�+I2"4;i!¯*¯*°`´�i!°�+I2!W{m ¶*¶*¶ � °*¶*¶�eR2!W~Ow�
¸Z=?46LN7~e�¤V¤V¤ i!¯�+I2�W{m ¶*¶*¶­´�m ¿��S^Kx�m ¶*¶�i � µ#g#m`eR2!W~Ow�

.3JK=;T"2 58^K=EO�2 DKe]=?4V4V7 4ª=EOA@VL8B�2"@6=?O�G�7 4�@6JK=h>�2"4w2 BC=?@6=U46O í P�â�PKäy2 DKeB�'2"46=hx*LNT#=ED{L8D].
2"_R58=fi*,

�S5N_�=?4V@w2feR2"@w2 í â ä � ¹ #
¸Z=?46LN7~e{¤ ¯*°�,/¶�ºÇi!¶�,/° µK,/¶#¹�ºj¶�,dm*À i*i*,/¿*g�º±i*,/¿#m ¶�,8i!¯�ºÁ¶�,/¶ µ m"µK,/À
¸Z=?46LN7~e{¤A¤ ilÀ*m~,8iIºÇi!g�,dm ¶�,/¯�iIºj¶�,/¶ µ ¶�,8ilm�ºj¶�,/¶*¿ �6i*,�¶*°�ºÁ¶�,/¶*g µ#g*¯�,/¹
¸Z=?46LN7~e{¤A¤V¤ i!¶ µK,d¹�ºÇi�µK,/g m~,/¿#m�ºj¶�,dm g i*,dÀ~iIºj¶�,d¹*m �X¶�,�¿#¹�ºÁ¶�,/¶*g ¿#m~,Ni

.�2"_R5N=�i*�¦�S5N_�=?4V@w2�eR2"@w2z2 DKe�>�2"4w2 BC=?@6=U4�=?OA@6L8BC2"@6=EO

.3JK=SÍRDR2 5�ME7*58^KBzD�OAJK7l9�O�@6JK=�¹ # OA@w2"@VL8OA@6LNMªG�7 4�2`58L[�#=E58LNJK7~7~eC462"@6L87­@6=?OA@37*G¤»�Ch�«�§ÚÆ¶£T~O�» ñ�`n2o�Å�2 5N5
2"46=£î~^KLN@V=­OA@V467*DKx*5[W]OVLNx*DKLNÍRM�2 D#@�, � .�JK=­J#W~>�7 @6JK=EOVLNOª@6JR2"@_�-Ú i*P�OV7�@6JR2"@ª@6JK=;>K46L8ME=`LNO
2 D�êSQÈ>K467�ME=EOVO�x*LNT#=ED�_�W � m~,/m*�UP�L8O�=?T#=ED{BC7 46=hOA@V467*DKx*5[W�46=¥��=EM?@V=Ee�,d�

²ZLNx*^�46=�¿�OVJK7!9FOY2�OVLNB�^K5a2"@6LN7*DÃ7*G02�«Sº�êSQ >K467~M?=EOVOC9�LN@6JÃ@6JK=]>�2"462 BC=?@6=?4VOzG�7 4Y�S5N_�=?4V@w2�P
¸Z=?46LN7~e�¤V¤%,

0 200 400 600 800
0

200

400

600

800

1000

²ZL8x*^�4V=£¿�,¦«Sº�êSQÈ¸¦467~M?=EOVO�ÍK@A@6=Ee{@67��S5N_�=?4V@w2�eR2"@w2�G�7 4F¸Z=?46LN7~e�¤A¤U,

.
7;=U�R2 BzL8DK=�@6JK=F=U��=EM?@c7*G�^KOVLNDKx;@6JK=�«Sº�êSQ©BC7�eK=E5�P 4w2"@VJK=?4c@6JR2 DC2;OVLNBz>R58=�êSQ � L�,�= ,h�IÚÈil�
7 40@6JK= v MwJu932"4A@6³�Bz7~eK=E5 � �ÃÚÁ¶#�UP�9�=fM�2 D§2 58OV7�ÍK@0@6JK=EOV=fBC7�eK=E58Oª@67Y@6JK=�eR2"@w2�,;²�7 40OVLNBz>R58LNMELN@XW#P
9�=c��^KOA@�eK7`@6JKL8O�G�7 4��S5[_�=?4V@62�P�¸Z=?46LN7~e�¤V¤%,�.�2"_R5N=hm­OVJK7l9�O3@6JR2"@�@6JKLNO�5N=�2 eKO�@67�B�^KMwJ�JKLNx*JK=?43T 2 5N^K=EO
7*GH@VJK=£BC=�2 D�46=?T#=?4VOVL87*D�>�2"4w2 BC=?@6=U4 í ,

ilm



� í â ä
¶ m ¶ µK,8i ¿�,/°#m i!¶�,/°*¿
i ¿*¶*g�,d¹ ¹*¹~,/¿ i!¿*¯*g�,d¹

.�2"_R58=£m~��¸�2"462 BC=?@6=?4�=EO�@6L8B�2"@V=EO�G�7 4��S5N_�=?4V@w2f¸Z=?46LN7~e�¤A¤�G�7 4�Í���=EeB�c,

0 200 400 600 800
0

100

200

300

²ZLNx*^�46=hµK, ¼ ��>�7*DK=?Du@6L82 5�7*GZêSQÈ¸�4V7~ME=EOAO�ÍK@V@6=?e{@67z�S5[_�=?4A@w2feR2"@62�G�7 4ª¸Z=U46L87�e�¤V¤%,

²ZLNx*^�46=�µ�OVJK7!9�O�2-OVLNBf^K582"@6L87*D·7*G;æ ç¦è 9FL[@6J á ¼ ëfì � m ¶ µKÝNi*Ûw¿�Ý/°#m~Û�i!¶�Ý�°*¿#�U,©\�7*Bz>�2"46LNDKx
²ZL8x*^�4V=zi;9�LN@VJ{²ZL8x*^�4V=EOª¿�2 DKe]µz7*DK=;OV=E=EOF@VJR2"@�@6JK=;=U��>�7*DK=ED#@6La2 5�BC7�eK=E5 � �®Ú©¶#��x*LNT#=?O�46LNOV=;@V7C2
OV=?4VL8=EO�9FL[@6J�G�=U9�=?4ªO�>RLN�#=EO3@6JR2 D�@VJK=h@V4V^K=;eR2"@w2�PK9�JKL85N=0@VJK=hÍK@V@V=Ee]«Sº
ê0Q BC7~eK=?5�9FL[@6J½�§ÚÈïhi*Ý/¶*°
B�2�W�2 M?@6^R2 5N5NW�>K467�eK^KME=;@67�7zB�2 D#WYOA>RL[�#=EOE,

.3JK=;\�2 5NL8G�7 46DKL82�BC2"4V�#=?@�932 O�46^KDY_uWC@6JK=;\�2 5NL8G�7 46DKL82`¸Z7l9�=U4 ¼ �KMwJR2 DKx*= P�9�JKL8MwJY_�=Ex#2 DY>�7*OA@��
L8DKxª>K4VL8ME=EOZ7*D�i��ª>K4VL85�i!¯*¯*°�,H¤¥D`@6JK=�2 ^�@6^KBCD`7*G�m ¶*¶*¶�PlT#=?4VW£JKL8x*J­>K46LNME=EO�2 DKe�M�2">�2 MEL[@¥W;ME7*DKOA@A4w2 L8D#@6O
M�2 ^KOV=?e�L8DKM?46=E2 OVL8DKx`eKL[òCME^K5[@6L8=EO?P~2 DKeY2 Ga@6=U4�¿�iª¬#2 Du^R2"4VWCm ¶*¶�iF@6JK=�>�7l9�=?4�=U��MwJR2 DKx*=ªOA@67 >K>�=EeC>�7*OA@��
L8DKxh>K46L8M?=EOE,¦.�JK=�L8DKL[@6La2 5�G�=U9ÉBz7*Du@6JKO¦7*G�@VJK=S\32 58L8G�7 4VDKLa20=U�KMwJR2 DKx*=FOAJK7l9}2 DK7*B�2 5N7*^KOV5NW�5N7l9�>K46L8ME=?OE�
LN@�L8O�46=�2 OA7*DR2"_R58=�@V7­2 OVOV^KBz=�@6JR2"@¦@6JKL8O�932 O�eK^K=F@67­20>�=?4VL87~e�7*G�58=E2"46DKL8DKxh_�W�B�2"4V�#=?@�>�2"4V@VL8MEL[>�2 Du@6O?P
2 DKe�=U��ME58^KeK=ª@6JKLNO�Ga467*BÇ@VJK=S2 DR2 5NW~OVL8OE, v 7KP�2 O�G�7 4��S5N_�=?4V@w2�Pu@6JK=ª7!T#=?4w2 5N5�OV=?4VL8=EO � iS�ª>K46L85¨i!¯*¯*°h´�¿�i
¬#2 D�^R2"4AW�m ¶*¶�il�c932 O�eKLNT~L8eK=Ee]LNDu@V7�@6J�46=?=;>�=U46L87�eKOE�

¸Z=?46LN7~e�¤ i£�ª>K4;i!¯*¯*°`´�i�µC¬*^KD�i!¯*¯*° � À*¹�eR2!W~Ow�
¸Z=?46LN7~e�¤V¤ il¹�¬*^KD�i!¯*¯*°£´�i�µz¬*^KD�m ¶*¶*¶ � À ¿�iheR2!W~Ow�
¸Z=?46LN7~e�¤V¤V¤ il¹�¬*^KD�m ¶*¶*¶£´�¿�i£¬#2 D�m ¶*¶*¶ � µ#¿�iheR2!W~Ow�

i!¿



QSDK5NLN�#=ª�S5[_�=?4V@62�P�9�JKL8MwJYL8O�2­OVLNDKx*58=S^KDKL[ÍR=EeYB�2"4V�#=?@�P�\�2 5NL8G�7 46DKL82£JR2 O�>K46LNME=EO32 OVOV7�MELa2"@V=EeC9FL[@6J
B�2 D#W£eKL[��=?4V=EDu@�DK7�eK=EOZ7 4�46=?x*L87*DKOE,��y=�5N7~7 �#=Ee­2"@�>K46L8M?=EOZL8D­@X9�7S7*GK@6JK=EOA= ��«S7 4V@6J`¸�2"@VJ�il¹ � «S¸Fil¹~P
DK7 4V@6JK=U46D�\�2 5NL8G�7 46DKL82#�¦2 DKe v 7*^�@6J�¸�2"@6J]il¹ � v ¸Fil¹~PuOV7*^�@6JK=?46D�\32 58LNG�7 46DKLa2#�%,Z.�JK=�T 2 5N^K=EO�2 DKe�=?4A467 4
=EOA@VL8B�2"@6=?O�G�7 4�@6JK=;>�2"4w2 Bz=?@6=?46O í P�â�PRäy2 DKem��2"46=£x*L[T#=ED{LND�.�2"_R58=£¿�,�¤X@ªLNOFLNDu@6=U46=EOA@6LNDKxz@6JR2"@�@6JK=
=EOA@VL8B�2"@6=?O�G�7 4��'eK7zDK7 @�T"2"4VWYB�^KMwJ]7lT#=U4�@6JK=?OV=£eKL[��=?46=?Du@ª>�=?46LN7~eKO

\�2 5NL8G�7 46DKL82feR2"@w2 í â ä � ¹ #
«S¸¦��¸Z=U46L87�e�¤V¤ g*g�,/¶�ºÁ¯�,/¿ i*,�¯#À�ºÁ¶�,8i*i i*,/m"µNºj¶�,8ilÀ ��¶�,/¿*g¾ºÁ¶�,�¶ µ ¯*¯�,/m
«S¸¦��¸Z=U46L87�e�¤V¤V¤ À*m~,dm1º±i!g�,/g m~,�¿*g¾ºÁ¶�,/¿ µ i*,/m*m�ºj¶�,d¹ ¶ ��¶�,/¿#¹�ºÁ¶�,�¶*° i!¯�,�µ
v ¸¦��¸Z=U46L87�e�¤V¤ i!¶ µK,/¯�º±ilm~,�µ m~,/m ¶¾ºÁ¶�,8i�µ m~,�¶*g¾ºj¶�,/¿�i ��¶�,dm ¯¾ºÁ¶�,�¶ µ µ*µK,�¯
v ¸¦��¸Z=U46L87�e�¤V¤V¤ i!¶*¯�,/¿�º m*m~,/¶ m~,�°*g¾ºÁ¶�,�µ#° m~,/¹ °¾ºÇi*,8i!¶ ��¶�,dm*¹�ºÁ¶�,�¶*° °�,/¹

.�2"_R58=;¿���\�2 5NL8G�7 46DKL82�eR2"@w2

.3JK=zÍRDR2 5cM?7*58^KBCD�OAJK7l9�O­@6JK=¾¹ # OA@w2"@VL8OA@6LNMzG�7 4�2�58LN�#=?58L8JK7�7~e®462"@6L87�@6=EOA@`7*G�»�C����½ÚÎ¶�T~O» ñ �>n'o�Å�2 585�2"46=­T#=?4VW�OA@A467*DKx*5NW�OAL8x*DKLNÍRME2 Du@h=U��ME=?>K@0@6JK=`ÍRDR2 5Z7*DK= � v 7*^�@6JI¸�2"@6J�P�>�=?4VL87~e�¤V¤V¤A�UP
9�JKL8MwJ]L8O�OA@6LN585�OVLNx*DKLNÍRM�2 D#@S2"@�@6JK=£¯*¯i¿Ç58=?T#=E5),

�øeK=EG�=EMU@F7*G�@6JKL8O�eR2"@62f2 DR2 5[W�OVLNO�L8O�@6JR2"@�9�=h2"46=ªÍK@A@6L8DKxf2`OA@w2"@6LN7*DR2"4VW�BC7�eK=E5�@V7fOA=?46L8=?O39�JKL8MwJ
� G�2 L[465NW'>R5a2 LNDK5NWR�f2"46=�DK7 @�OA@62"@6L87*DR2"4VW#,��y=]JR2�T#=�ME7*D#@V467*5N58=EeÃ@6JK=]>K4V7 _R58=EB @V7yOV7*BC={=%��@6=ED#@�_uW
_K46=�2"�~L8DKxz@VJK=£OV=?4VL8=EO�L8D#@67z>�=U46L87�eKOEPK_R^�@S2zBC7 4V=h46=E2 58L8O�@6L8M;2">K>K467#2 MwJ]9�7*^K58e�_�=;@V7zME7*DKOVLNeK=?4SOV7*Bz=
7*GH@VJK=£=U�~@6=EDKOVLN7*DKO�@67f@6JK=;7 4VL8x*L8DR2 5�Bz7~eK=E5�BC=?Du@6LN7*DK=Ee�2"@3@6JK=;=EDKe]7*G v =EMU@6L87*D{¿�,

À�¡1Á �����#�
�����
�
Ò z ���'9R�lÐ�	
¤¥D`@6JKL8O�>�2">�=?4�9�=�L8D#@V467�eK^KME=Ee�2­Â/DK7*D~��5NL8DK=�2"4�êª46DKOA@V=EL8D~�éQSJK58=ED#_�=EM6��� � «Sº�êSQh�HBC7�eK=E5~G�7 4�OA>�7 @

>�7!9�=?4�>K46L8M?=EOEP�9�JKL8MwJ]M?7*Du@w2 LNDKOª2 O�OA>�=EM?La2 5¨M�2 OV=EOF@VJK=£OVLNBz>R58=£ê0QÄBC7~eK=?5H2 DKe]2 58OV7f@6JK= v MwJu9�2"4V@6³
BC7�eK=E5�,�.3JKL8O­BC7�eK=E5¦L8O���^KBz>R5N=EOVO � L�,�=",�>R^�46=�eKL[��^KOVLN7*D��h_R^�@­>K467�eK^KME=EO`>K46LNME=EO­OV=U46L8=EO­9�JKL8MwJ-eK7
JR2�T#=zOA>RL[�#=EOE,Y²ZLN@V@VL8DKx�@V7{eR2"@w2{Ga4V7*B��S5[_�=?4V@62]2 DKe-\32 58L8G�7 4VDKLa2�LNDKeKL8M�2"@V=EO£@6JR2"@h@6JKL8O£BC7~eK=E5ZeK7�=EO
>K467!T�LNeK=�2C_�=?@V@6=?4SÍK@0@6JR2 D�=EL[@6JK=?4h7*G�@6JK=`BC7~eK=?58OSBC=ED#@6LN7*DK=EeI2"_�7!T#= , � v =E=`@6JK=`46=EB�2"4V�~Oª7*D�@6JK=
>�7!9�=?4FOA@w2 M6��G�^KDKM?@6LN7*D]L8D ¼ W�eK=?5a2 DKe�2 DKemÂ0=EB�2 D � i!¯*¯*¯#��G�7 4S2fOVL8BCLN5a2"43ME7*DKM?58^KOVLN7*D�,d�

êSDK=`eKL8O62 e�T"2 D#@w2 x*=­7*G�@6JKLNOªBC7~eK=?5¨LNOF@6JR2"@FLN@SLNOF^KDK58L[�#=E5NW�@6JR2"@SM?587*OV=Ee�G�7 4VB =U�~>K46=EOVOVLN7*DKOSG�7 4
=U�~>�=EM?@62"@6L87*DKO�OV^KMwJ�2 O � � Ö ÿl� ó�×X��9FLN585�=U��L8OA@�G�7 4ªx*=?DK=?4w2 5��c,

¤¥D�2 eKeKLN@6LN7*D�P @6JKL8OZBC7�eK=E5�LNOZOA@w2"@6LN7*DR2"4VW#P*2 DKefOV7S9FLN585�DK7 @Z>K467!T�LNeK=�20OV2"@6L8OVG�2 MU@67 4VW`=U�~>R5a2 DR2"@6LN7*D
7*G�@VJK=�4V=E5a2"@6LN7*DI_�=?@X9�=E=ED®OA>�7 @;2 DKe®G�^�@V^�46=�>K46LNME=EOE,�.H7�eK7Y@6JKL8O?PHL[@0OV=E=EBCOhDK=EME=?OVO62"4VW�@67�587�7 ��2"@

i�µ



B�^K5N@6Lü��G�2 M?@V7 40BC7~eK=E5NOEP�2 5N7*DKxY@VJK=f5NL8DK=EO0LNDKeKL8M�2"@6=?e®2"@0@6JK=�=EDKeI7*G�OA=EM?@6LN7*D®¿�, v L8BCLN5a2"4S=%��@6=EDKOAL87*DKO
9�7*^K5Ne�2 58OV7�_�=;DK=E=EeK=Ee]@V7z^KOV=h@6JKL8O�BC7~eK=?5�G�7 4ª7 >K@6LN7*D�>K46LNMEL8DKxK,

z �~���~�l���
�#�~	Âf, ¼ ,�¸Z,�1�7���P�<�,�»£,�\�7!� � i!¯*g µu�U,��SD�2 DR2 5[W�OVLNOF7*G�@V4w2 DKOAG�7 46B�2"@6LN7*DKOE,�Ã«Ä�Å�Æ ¶#saµ�Ç�q�s"q Ä Ç Æ t Ä_È Ô�É P
m~i*i?�¥m*¹*m~,Âf,"\�JK=ED�P »£,��`,(º¨7~M6�~JR2"4V@�P"+-,��`, v @6=U>RJK=EDKO � m ¶*¶#m*�U,
137��~�X\37��h@V4w2 DKOVG�7 4VB�2"@6L87*DKO¨L8D£58L8DK=E2"4�BC7�eK=E58OE�
2�582"46x*=hO62 Bz>R58=S@6JK=?7 4VW�2 DKe{@6=EOA@VOF7*G
DK7 4VB�2 58L[@¥W#,�.H7z2">K>�=�2"4ªLNDxÊ sa´�siË Ä�Ã«Ä Ç�qXs"qÌ¸�p%qÌ¸ét%p 6ÎÍ ,
º¦,�\�58=U9F5N7l9;P�\0, v @V4VL8M6��582 DKe � i!¯*¯*¯#�U,Z� >K4w2 M?@6LNM�2 5�BC7~eK=E5�G�7 4F=EDK=?46x W�eK=?4VLNT"2"@6LNT#=EO?,�¸¦46=?>K46LNDu@�,
²�,�<07 46DKL8=U4�P"+-,V�0^K=U46^K=E5 � m ¶*¶*¶#�U,
\�2 ^�@6LN7*D;@673@6JK=�9FLNDKe�,vÅ ¸�pbÏ Ä¯Ð ´
ÑUrÓÒt¶Ssa´
Ë¯Ô ÆVÕ ÑUrvÖCsa´�s�Ò	ÑLÖ¾ÑG´Rq ×
�S^Kx*^KOA@ªm ¶*¶*¶�,
�`, ¼ W�eK=E582 DKe�P�Ó`,"Âh=?B�2 D � i!¯*¯*¯#�U,S²�^KDKeR2 BC=ED#@w2 58OS7*G�=E5N=EM?@V4VL8MEL[@¥W{eK=?46L[T 2"@6L[T#=EOE,S¤¥D'Ð ´
ÑUrØÒa¶�Ö Æ ËaÙÑGµ µ·¸Ú´«Ò�sa´�ËCq Û�ÑIÖzsa´�sÜÒ	ÑGÖ¾ÑG´�q Æ<ÝwÞ ´�tbÑUr%qXsa¸Ú´�qK¶ PR»FLNOA��1�7~7 ��O?PKºH7*DKeK7*D�,
»£,�¬K, ¼ 585NL87 @V@�P�Âf,��`, v LNMw��PR+', v @6=?L8D � m ¶*¶*¶#�U,�¸�46LNMEL8DKx ¼ 58=?M?@V46LNMELN@XW�\32 5858O?,¦¸¦46=?>K46LNDu@E,
Ó`,u²�Ê7*5858Bz=?4�Pu+', v MwJu9�=?L8³E=?4 � i!¯*¯*¿#�%,Z�©BCL8MU467~=EM?7*DK7*BCL8M�2">K>K467#2 MwJ�@67`eKLN��^KOVL87*D�BC7�eK=E58O�G�7 4�OA@67�M6�
>K46LNME=EOE,gß s"qKÛ Älà ¸ ´�sa´�tbÑ 6 P�i?�Xm ¿�,
¬K,/¬K,�ºH^KMEL82�P ¼ , v , v MwJu932"4A@6³ � m ¶*¶#m*�U, ¼ 5N=EM?@V46LNMELN@XWY>K46LNME=EOS2 DKe]>�7l9�=U4ªeK=?46L[T 2"@VLNT#=EOE� ¼ T�LNeK=EDKME=­Ga4V7*B
@6JK=;«S7 46eKL8M0>�7!9�=?4�=U�KMwJR2 DKx*= ,lÅ ÑGá�¸ÓÑ Õd³ ÑUrr¸ á ÄlÅ Ñ%pWÑ6s"rwtrÛ À P�¹l�¥¹ ¶�,
¼ , v , v MwJ#932"4V@6³ � i!¯*¯#À*�%,½.3JK=�OA@67�M%JR2 O�@6L8M]_�=EJR2!T~L87*^�4�7*G0ME7*BzBC7~eKL[@¥Wy>K4VL8ME=EO?�§LNBz>R58LNM�2"@6L87*DKO�G�7 4
T"2 58^R2"@6LN7*D{2 DKe]JK=?eKx*L8DKxK,�ÃDÄ"à ¸Ú´�sa´�tbÑ À�Ô P�¯#m ¿(�X¯#À ¿�,
<�,R¸cL85NLN>�7lT~L8M � i!¯*¯#À*�U,YÐ ´ZÑUrÓÒa¶CrG¸�pbÏ Ä�+�M�Â0462!93��ÓSLN585�PK«S=U9�â�7 4V��,

il¹


