
��������� 	�
��������������������������
������ ��� �

!#"$"�%'&)('*+*-,/.1032�4'(�56%'7�89"):'.;%< =>8�")4?%'7?@
A$B ('"C")DE"�FG<-HI*KJL56MN.;")%'O989*KOP*Q5�J B (R5�%'7ST%'7'4?OPMNJP.U5�D�VW%?&).1%'*+*KJP.1%'&

X ")JP%'*KD;DEYZ%'.\[)*+JLOL.\MT@)]>S^MN('5 B 5?]'_9`baQcedef6g?]hY ACi
j (k4'(�]hJP"):'.;%ml6no")JL.;*�= B ")JP%'*KD;Dp=q*K7'4

r�set6umvxwCy#z${G|~}I����}

���������+�C���
���e� �T�����e�����e�K���C�N���-�����-��� �^���T��¡����k����¢£���k�N���¤�¥�C¦§�Q¡¨�����C�N¡�����¦����e©¥ª�«��k¦T�����e���o�¥�kª¤«����

�k��¦T�T¡P�¤¬C�e���¤�¥�¬C�e�9��ª�¦�������®k¡��)���e¡����-���6�9����¦��k®k®Cª¤«��P�k�����h¯-°��±¦����k�e«�� ¡�������¡¨¦T�±���C�N���¤�¥�����
² �k���P���³¬$�e«���¡/®k¡��)���e¡���¦���¦����k©¥ª¤�§�C�k�¤�x��´µ©���������¡9¦T��¡¨�����N�o´1¡��¥�¶�¥�e�-��´·�¸����«��N�¥�-®'�������e©
¦T��ª�ª¤��¡P¦o���e¡��¥�e©¥�#���k�N���¤�¥�k¦�¯º¹���ª�ª¤��¡P¦-�k�������»¯¼�»¯¼�h¯½�N�¥¦���¦�¯#°���¦��e� ² ���k�Q�³���e��¬C�e«���¡³¦��e�¥�kª��
®k¡���´1��¡³���k��¦����N�¥�k�)¾¿®k¡¨�\�N�À���k�N���¤�¥�Á�T�R���e�ÀÂC¡¨¦T�^¾¿®C¡¨���N�À���C�N���¤�¥�h¯Ã�p�#���e��ÂC¡¨¦��^¾¿®k¡¨���N��¡¨������¡¨¦T�
���k�N���¤�¥�h¢'���e��¡¨�§�Q¡��o�§�kª¤���¤®Cª���¦T«)�¸�-���T¡¨������Ä6�C��ª��¤¬k¡P���k�Å¬C���C�k���e©¸¦T�T¡P�Q�T��©¥�¤��¦�¯/ÆW�e�o¦T«)�¸�-���T¡¨���
¬C���k�C���e©�¦T�T¡¨�Q�T��©�«��������k� ¦����N�¥�k�)¾¿®k¡¨�\�N�³���k�N���¤�¥�R�k��¦§���k�k��Ä��e�-��Ä��k��ª���¬k¡¨���k��¢I�Q� ² �k���¨� ���e�
�NÇ�®'���N�T���È�N�¥¦��-�T�����e��¬C�e«���¡¸�\¦§ª���¦�¦o���k���R��¡¸��Ä��k��ªG�T�����e���NÇ)®'���N�T���È�N�¥¦T�±�Q�¸���6« ��´x���e�
�Z�Cª¤���¤®Cª¤�·��Ä��k��ª��¤¬C¡¨���W��´'���e�WÂC¡¨¦T�^¾¿®k¡P���N�����k�N���¤�¥�h¯��p´$���e�WÂC¡¨¦T�^¾¿®k¡P���N�����k�N���¤�¥�¸��¦µ�k¦T���h¢¥���k�W¬C�e«���¡
¦��e�¥�kª\���C¦T�¸��¡���¦T��¡¨���¸®k¡¨���N�-�T���ª����¸���C�Q�T�§���k�±�Z�Cª¤���¤®Cª��\���¤�É«���´G���e�¸¦T«)�¸�-���T¡P���o��Ä6�C��ª��¤¬k¡P���k�
¬C���k�C���e©Z¦��T¡¨�Q�T��©¥�¤��¦�¢?���k��¦��e�¥�Cª�� ¦T��ª¤���N�~�¤�W¦��±��¦W�T�±¦��T¡¨�¤Ê���������®C�����¸��ª'¬C��ª����C�N�9¬'��� ² ���������e�
�NÇ�®'���N�T���R®k¡P���N�³���k��¦��e��¡¨���Q©����N�¥¦T��¯�ÆW�e��¦T�³Â$�k�C���e©¥¦��N�¥�6�T¡¨��¦T� ² ��������e� ¡���¦¨�kª¤��¦9´1�¥�k�k�����
´;��¡ ² �Q¡¨����k�N���¤�¥�k¦�¢ ² �k���¨���\¦W¦��e� ² ��¬�«��¸��ª\��¦�¦�������ª>���C�N���¤�¥�����e����¡�« �T�±�C���������k�9�k�k��Ä��e���e��¦�¦
��´m¦�«��¸�¸���T¡¨������Ä��k��ª��¤¬C¡¨���k�Ë¬C���k�k�\�e©Z¦T�T¡P�Q�T��©�«���� ���e��ÂC¡¨¦��^¾¿®k¡¨���N�/���k�N���¤�¥�>¯

a



� �������	��
����������

! .;ML( ML('* JL.;OL*±"�FWST%eMN*+JL%'*�M¸5�%'7R*+D1* B MNJP")%'. B³B ")0À0*KJ B *6]�5�4 B MN.;")%'OZ5�JL*³.1% B JL*Q56OL.1%?&)D;@�4'OP*K7RML"�7'*+ML*KJ��
0.1%'*H'JL. B *+O�5�%'7ÁML" 5�D;D1" B 56ML*JP*KOP")4'J B *KO+= i 4 B MN.1"�%'O B 5�%º:�*�5�7'0.1%'.;OPML*KJL*+7#FÉ5�.;JLD\@È5�%'7º*�� B .1*+%kMLD;@
")%'D;.1%'*6]k*KD1.;0À.;%h56ML.1%'& B ")OPMLD;@�%'*+&)"�ML.U56ML.1")%'OW7'4?*ZMN"±MN('*+.1J B D;*Q5�JPD;@�7'*��h%'*+7�JL4'D;*KO+=�,/('*§4'OP*§"�FE5�4 B ML.1")%?O
.1O/%?"�M9D1.;0À.\MN*K7MN"�MN(?*¸MLJN5�%?OPF¿*KJ9"�F£&)"C"$7?O95�0À"�%'&�*K%'7��T4'OP*KJLO�� 56O/.1%�MN('* B 5�OL*¸"�F·5�JPM�56%'75�%eMN.��k4'*+O���]
:'4?MÀ5�D;OL" .;% B D;4'7'*KO�OP4'H'H'D\@ B (h5�.;% 0À5�%h56&)*K0*K%eMQ= i 4 B MN.1"�%'O5�JL*�4'OP*K7 MN"È7'.1O¨MNJP.1:'4?ML*�&)"C"$7?O F¿JL")0
4'H'HI*KJ��T* B ('*KD;")%RH'JP"$7'4 B *KJPO§MN"ÀD1" ��*KJ!�^* B ('*+D1")%�7'*Q5�D;*KJPOo5�%'7 B ")%'OP4'0*KJLO+=#"h")J�%'*K5�JLD\@5 B *+%kML4'JP@�]mMN(?*
$ ")JL5�DC.1%'7'4?OPMNJ¨@�('5�O·:I*K*+%�JL4'%'%?.1%'&-564 B ML.1")%'O+])Hh5�J¨MN. B .1H'56MN.;")%¸"�F%�9('. B (�.;O·%'" � 5Q[65�.1D15�:'D1*GML('JL"�4'&)( MN(?*
ST%eMN*+JL%'*�M��É*6= &?=�&xD1"C")0 i 4 B MN.1"�%�= B ")0 .;% X 56%h5�7h5'��=�V�D1* B MNJP")%'. B O³0À5�%k4?FÉ5 B MN4'JP*KJPO 5�%'7#7'.1O¨MNJP.1:'4?ML")JLO
.1% B JL*K5�OL.;%'&)D\@�JP*KD;@�")%5�4 B ML.1")%�OP.;MN*+O9OL4 B (�5�O9*(&�5Q@)= B "�0�MN"�D1.)�C4?.17h56ML*§MN(?*K.1J/H?JL"C7'4 B MLOK=
i 4 B MN.;")%'O 5�JL*#5�D1OP" .1% B JL*Q56OL.1%?&)D;@ 4?OL*K7 .1% MN('*½H'JP" B 4'JL*+0À*+%kM OL.;7'*½"�F�5 OL4'H?H'D;@ B (h56.1%�=*"h")J

*�+?5�0H'D;*�] X "�[C.1OL.;%eM±5�%'7,">5�OPM-&x4$@)*KJ+]�:'4'OL.;%'*KOPO!�pMN".�^:'4'OL.;%'*KOPO³OP")D14$MN.1"�% 5�%'7ÈH'JP"$7'4 B M±H'JL"�[C.17?*KJLOoF¿"�J
MN(?*o5�4?ML")0"):'.1D;*�.1%?7'4'OPMLJP@�F¿")4'%?7'*K7�:e@�<-V0/21 O+]?H'JP"�[$.;7'*§"�%'D1.;%'*�5�4 B ML.1")%OL*+JP[C. B *KO+=~,/(?*KOL*o5�4 B ML.1")%?O
B 56%�:I*³")JP.1&).;%h56ML*K7�%'"�MZ")%'D\@�:e@5OP*KD;D1*KJ3�¿.1% 5�F¿")J!��56JL7R564 B ML.1")%4��]h:'4?M§5�D1OP"�5�:'4?@�*KJ5�É.1% 5�JL*+[�*KJPOL*
5�4 B MN.;")%4��=�ST%Á5 JP*+[)*+JLOP*�5�4 B MN.1"�%�]·5:'4?@�*KJ OP*+MNO³4'Hº5�%Á5�4 B MN.1"�%�]£OPH�* B .6�h*KO�5�%º5�4 B MN.;")%½MT@CHI*�]�56%'7
%'"�ML.)�h*+O7�k4h5�D;.)�h*+7ROL4'H?H'D1.;*KJLO�MN"�OP4':'0.;Mo:?.17'O+= i %'"6MN('*+J¸5�H'H'D;. B 5�MN.1"�% "�F~564 B ML.1")%'O§.1%�H?JL" B 4'JP*K0*K%eM
.1O ML('*Y³= A =08¸"�[)*+JL%'0*K%eM9�9('"½4'OL*+O�JL*+[�*KJPOL*R564 B ML.1")%'O ML"½5 �x5�JP7 B ")%eMNJN5 B MNO5�0")%'& B ")0H�*�MN.1%?&
:'.;7'7'*KJPOK=
i D\MN('")4?&)(³JP*+[�*KJLOP*�5�4 B MN.;")%'Oµ5�JP* B ")0À0")%'D\@§4?OL*K7m])OL4'JPH'JL.;OL.;%'&)D;@§D1.\MLMND;*�5�0")4'%eM�(h5�Oµ:I*K*K%-�9JL.\MLMN*+%

5�:I")4?M�MN(?*K0 .1% 5�4 B MN.;")% D;.;ML*KJN5�MN4'JP*�= ,/('*R5�4 B MN.;")% D1.\MN*KJL56MN4?JL*�.1O5�D;0À")O¨M�*K%eMN.;JL*+D;@:�9JP.;MLML*K% F¿")J5
F¿")J!��5�JP7±5�4 B ML.1")%m]¥5�%'7±5�OLOP*KJ¨MNO�MN(h56ME59JP*+[�*KJLOP*x564 B ML.1")%-(h56OE*��k4'.;[65�D;*K%eM�H'JP")H�*+JPML.1*KO+=£,/(?*~*;�k4'.;[65�D;*K% B *
7'"C*KO�.1%'7'*+*K7�*<+?.;OPMK]$:'4$M�.;M�.1Ox5³0À56MN(?*K0À56MN. B 5�Dh")%?*�=�ST%�5�JP*+[�*KJLOP*¸5�4 B MN.1"�%�]C5�:'.17?7'*KJ�.1O�5�OL*+D1D1*+Jx56%'7
H'JP*+F¿*KJPO-5�%e@ H'JL. B *�&�JL*Q5�MN*KJ�MN(h56%R('.1O B ")O¨M§ML"�D1")OP.1%'&('.;O§:'.;7>=m.;%R5ÀF¿")J!��56JL7 5�4 B MN.;")%�]�5�:'.;7'7'*KJZ.1OZ5
:'4?@�*KJ+]�5�%'7?��56%kMLO³ML" Hh5Q@½D1*+OLO-MN('5�%Á('.;O-[�56D14'*�"�F�MN('*"):�@P* B MQ=�,/(?*ÀJL5�%'&)*"�F/5 BKB *+H?M�56:'D1*H'JL. B *+O
MN"5�:'.17?7'*KJ¸.1O-4?%C:I")4'%?7'*K7#.1%#5�JP*+[�*KJLOP*�5�4 B MN.;")%�]�:'4?M±.;O-:�")4?%'7'*K7#.1%½5�F¿")JA�x5�JP7Á5�4 B MN.;")%�=�,/('.;O
7'.6Bm*+JL*K% B *.1O±7'4'*�MN" ML('**�+$.1O¨MN*K% B *�"6F95�%½.10H'D1. B .;M§JL*+OL*KJ¨[)*�H?JL. B *À"6FDCK*+JL" .1%#5F¿")J!��5�JP7 5�4 B MN.;")%�]
OL.;% B *�:I"�MN(È[65�D14?*KO±5�%'7½:'.17?O±('5�[�*ML" :I*�%'")%'%?*K&e56ML.;[�*�=ST%Á5�JL*�[)*KJPOL*�5�4 B ML.1")%m]�ML('*KJP*�.1O¸%'"��E+$*K7

F



%h56ML4'JN56D�JL*+OL*KJ¨[)*¸H'JP. B *6]h5�%'7�:'.;7'O B 56%�:�*¸5�JP:'.;MLJN5�JP.1D\@�('.1&)(m=�,/('*-:'4?@�*KJ9.1O B ")%eMNJN5 B MN4'5�D1D\@À:I")4'%?7�ML"
Hh5Q@�ML('*¸H'JL. B *¸7'*+ML*KJP0À.;%'*K7�:e@�MN('*¸H'JP. B *��T7?*+MN*+JL0.1%'.;%'& 0* B (h56%'.1OP035�%'7�MN('*¸OP*+M�"�F£:'.17'O+=
,/('.1OZ5�OPOP@C0À0*+MLJP@JL*+OL4'D\MNO�.1%OL.;&)%'.)� B 5�%eMZOL4'H'H?D;@ B (h5�.;%�.;0ÀH'D;. B 56MN.;")%'OK]$Hh5�J¨MN. B 4'DU56JLD;@À.1%MN('*±7'*<�

OL.;&)%�"�FGOP*Q5�D;*K7 �^:'.17�JP*+[)*+JLOP* 5�4 B MN.;")%'OK=�<o%'D\@�5�(h5�%'7?F¿4?Dµ"6F·Hh56H�*+JLO��É*�=q&'= X 5�JP*+@2�¨a ��� g'�A�x(h5Q[)*±:�*+*K%
�9JL.\MLML*K%#5�:�"�4?M¸JL*�[)*KJPOL*�5�4 B ML.1")%?OK=ST%#JP*+[)*+JLOP*�¿F¿"�JA�x5�JL74�-5�4 B MN.;")%'O+]�ML('*�OL*+D1D1*+J��É:'4$@)*KJPO�� �9.;MN(ÈMN(?*
D1" ��*KO¨M��É(?.1&)('*+OPM��¸:'.;72�9.;%'O±ML('*�"�:�@P* B MQ=,/('*KJP*�5�JP*ÀM ��" B ")00")%#0*+ML('"C7'O³"6F/7'*+ML*KJP0À.;%'.1%'&�MN(?*
H'JP. B *�"�FZMN('*�"): @P* B MK= ST% MN('*��hJPOPMA�^H'JL. B *�JL*�[)*+JLOL* �¿F¿")J!��5�JP74��5�4 B MN.1"�%�]~ML('*H'JL. B *�.1O ML('* OL5�0* 56O
MN(?* �9.1%?%'.1%'&½:'.;7>=9.1% MN('* OL* B ")%'7 �^H'JL. B * JL*+[�*KJPOL* �»F¿")JA�x5�JL7%�5�4 B MN.;")%�]~MN('* H'JL. B *.1O�&).;[�*K%Ã:e@ MN(?*
D1" ��*KO¨M��É(?.1&)('*+OPM��¸D;")OL.;%'& :?.17�=�,/('*À:'4?@�*KJ .;%Á5JL*+[�*KJPOL*�5�4 B MN.;")%#"6F»MN*K%#(h5�O±MN('*ÀH�" ��*KJ³ML"�7'*+OL.;&)%
MN(?*�5�4 B MN.1"�% 0À* B (h5�%'.;OL0= A 4'H'HI")OL* ML(h56MoML('*�Y±= A =m&�"¥[�*KJP%'0À*+%eM¸OL*+MLO-4'H½5�%È5�4 B MN.;")%�MN"�H?JL" B 4'JP*
5 B *KJ¨M�5�.;% OP*KJ¨[$. B *6=xS^M�.1O9JL*K5�OL"�%h5�:'D;*¸ML"�56OLOL4?0À*¸MN(h5�MZ*K5 B (�:?.17'7'*+J �9.1D1D;.1%'&³MN"H'JL"�[C.17'*-ML('.1O9OL*+JP[C. B *
(h5�O§5�%R.;%'7'*KHI*K%?7'*K%eM¸5�%?7�.17?*K%eMN. B 5�D;D;@�7'.;OPMLJL.1:?4?MN*+7 B "�OPMQ=�,/('*+%�]�.1O9MN(?*�JL.;O�� �T%?*K4'JL5�D£*<+$H�* B MN*+7 B ")O¨M
MN"-ML('*9&)"�[)*KJP%'0*K%eM~.1JLJP*KD;*+[65�%eMGMN"-ML('*/MT@$HI*9"�Fm5¸OP*Q5�D;*K7 �^:'.17�JP*+[�*KJLOP*§564 B ML.1")% B ('")OP*K%����o"$*+O�OL*+MPMN.;%'&
:'4?@�*KJ;1 O/JP*KOL*+JP[�*-H'JL. B *�(h5Q[)*¸5�%e@.10Hh5 B M�� A 4'H'HI")OL*§%'" �ËML(h56Mx5�%�5�4$MN")0"):'.;D1*/H'D15�%eM �x5�%eMNO�ML"�:'4?@
5o%'*�� H?JL*KOPOK=G! ('. B ( MT@CH�*/"�F�5�4 B MN.;")% OP('")4'D;7�:�*�4?OL*K7�ML"-56MLMN5�.1%³MN('*�D;" �x*+OPMW*�+$HI* B MN*K7 B ")OPM	�,/('*+OL*
5�JP*±OP")0*-"�F£ML('* �k4'*KO¨MN.1"�%'O§567'7'JL*+OLOP*K7�.;%�MN('.;O/Hh5�HI*KJK=
,/('.1O�H'5�H�*+JW0�5
�6*KOGML('*/F¿")D1D;" �9.;%'&§O¨MNJL56MN*+&). B .;0ÀH'D;. B 56MN.;")%'OEF¿")J·ML('*9:'4?@)*+J	�9('"-�x5�%eMNO�ML"±H?JL" B 4'JP*

4'OP.1%'&À5�%R564 B ML.1")%�= "·.1JPOPMK]4�9(?*K% ML('*KJP*�.;O�%?"�JL*+OL*+JP[)*�H'JL. B *�]hML('*³:?4?@)*+J§OL(?")4'D17 H'JL*�F¿*KJ9MN('*±OL* B ")%?7 �
H'JP. B * 5�4 B ML.1")%�"¥[�*KJoML('*5�hJLO¨MA�^H'JL. B *�5�4 B MN.;")%R:I* B 5�4'OL*�ML('* OL* B ")%?7 �TH'JP. B *�5�4 B ML.1")%R5�7'0.;MNOZ")%'D\@�")%?*
OP@C00À*�MNJP. B *��k4'.;D1.1:?JL.14?0 F¿")J�:'.17?7'.1%'&�OPMLJN56ML*K&).;*KO+=·,/(k4'OK]�.1%³ML('*~OL* B ")%'7 �^H'JL. B *x5�4 B ML.1")%m]6MN(?*�:I*K(h5Q[C.1"�J
"�F�:?.17'7'*+JLOZ.1O§0")JP*³H'JP*K7'. B MN5�:'D1*³5�%'7 OPMN5�:'D1*6=#"h4'J¨MN('*+JL0")JL*6]IML('*��¿4'%'.)�C4?* ��*<+$H�* B MN*+7ÈHh5Q@$0*K%eM§:k@
MN(?*�:'4?@�*KJo.;% ML('*�OP* B "�%'7 �TH?JL. B *�5�4 B MN.;")%�.;OZD;*KOLO�MN(h56%R")J�*��k4h5�D�MN"�56%k@"�F·MN('*³0 4'D;ML.1H'D;*¸*��k4'.1D;.1:'JP.U5
F¿")J�MN('*5�hJPOPM!�TH'JP. B *�5�4 B MN.1"�%�= A * B ")%'7�]E.\F~5 �hJPOPMA�^H'JL. B * JP*+[�*KJLOP*5�4 B ML.1")%�.1Oo4'OP*K7�]�ML('* :'4$@)*KJ-OP('")4'D;7
OL*�M-5�JL*+OL*KJ¨[)* H?JL. B *�=/,/('*³*�+$.1O¨MN*+% B * "6F·MN(?*³JP*KOL*+JP[�*�H'JL. B *¸*KD;.10.1%h56ML*KO�ML('*³0�4'D;ML.1H'D;. B .\MT@�"6FG:'.;7'7'.1%?&
OPMLJN56ML*K&).;*KO+= ,/('.1JP7�]E.1% JP*+[�*KJLOP*�564 B ML.1")%'O+]�MN('*�JP*KOP*KJP[�*ÀH?JL. B *�OL('"�4'D17È:I*�7'*+ML*KJL0.1%?*K7RMN"�O¨MNJL.���*�MN(?*
")H?ML.10À5�Dx:'5�DU5�% B *�:�*�M �x*+*K%ÃML('* *<+$H�* B MN*+7ÃH'JP. B *5�%?7 ML('* OP('")J¨MLFÉ5�D;D/H'JL"):'5�:'.1D;.;MT@�=��o*KHI*K%'7'.;%'&½")%
MN(?*±OP('")J¨M�5�&)* B ")OPMK]hOL*�MLMN.;%'&�MN('*-JP*KOP*KJP[�*�H'JP. B *-:�*+D1" � ML('*-:'4?@�*KJ;1 O�OL('"�JPM�56&)* B ")O¨M90�5Q@�H?JL"�[)*¸MN"�:I*
")H?ML.10À5�Dp=

g



ST%ÃMN('.;O�Hh5�HI*KJ+] �x* O¨MN4'7?@ OL.;%'&)D1*<�T4'%?.;MÀOL.1%?&)D1*<�THI*KJL.;"$7 OL*K5�D1*+7 �T:?.17ÃJP*+[)*+JLOP*#564 B ML.1")%'OÀ.1% �9(?. B (
:'.;7'7'*KJPO§56JL*�O¨@C0À0*+MLJL. B 5�%?7�(h5Q[)*³.1%'7?*KHI*K%'7'*+%eMND;@ 5�%?7R.17'*+%eMN. B 5�D1D\@�7'.;OPMLJL.1:?4?MN*+7 H'JP.;[656ML* B ")OPMLOK=9ST%
Hh5�J¨MN. B 4'D15�JK]'��*o*�+?5�0.1%'* �hJLO¨MA�^H'JL. B *-5�%?7�OL* B ")%'7��TH'JP. B *§JL*+[�*KJPOL*¸5�4 B MN.;")%'OK= "h")Jx53�hJPOPMA�^H'JL. B *ZJL*+[�*KJPOL*
5�4 B MN.;")%�]��x* 7'*+JL.\[)*ÈOP@C00À*�MNJL. B :'.;7'7'.1%?& OPMLJN56ML*K&).;*KO�:e@ÃMN(?* OL*KD;D1*+JLO�5�%?7 ML('* :'4?@�*KJ;1 O*�+$HI* B ML*K7
Hh5Q@C0À*+%eMQ]C5�%'7�*�+?5�0.1%?*�MN('*/.;0ÀHh5 B M�"�F>ML('*9OL*KD;D1*+J�1qO�JL*KOP*KJ¨[)*�H'JL. B *�=·,/('*D�hJLO¨MA�^H'JL. B */JL*�[)*+JLOL*§5�4 B MN.1"�%
.1O B ")0Hh5�JL*+7��9.;MN(�MN(?*±OP* B ")%'7 �^H'JL. B *¸JL*�[)*KJPOL*�5�4 B ML.1")%m=
,/('*�0�56.1% B ")%eMNJL.;:'4?ML.1")% "�FWML('.1O-Hh56H�*+J-.1O§ML" 56JPMN. B 4'D156MN*³('" � 7?*KOL.;&)%'.;%'&�5 �hJLO¨MA�TH?JL. B *�5�4 B MN.1"�%

F¿")JÀH'JL" B 4'JP*K0*K%eM�.;O�7'.6Bm*+JL*K%eM�F¿JP")0 7'*KOP.1&)%'.;%'& .\MÀF¿")JÀ7'.1O¨MNJP.1:'4?ML.1")%m= ST% *Q5 B (Ë"6F-MN('* �'JLOPM!�TH'JP. B *
5�%'7�OL* B ")%'7 �^H'JL. B *±F¿")JA�x5�JL7R5�4 B ML.1")%?OK] / .1D;&)JL")0�5�%'7�!#*K:I*KJ5�¨a � d F �9OP('" ��MN(h56M�MN(?*KJL*�.1OZ5À4'%'.)�k4'*
OP@C00À*�MNJP. B *��k4'.1D;.1:'JP.14'0=�,/('*o0 4 B ( � B *KD1*+:'JN5�MN*K7�8�*�[)*K%k4'*¸V	�k4'.\[�56D1*K% B *§,/(?*K")JP*K0 7'4'*§ML"��o. B �kJL*+@
�¨a ��� a ��5�%'7À.;MLO~&�*K%'*+JN5�D;.�CQ5�MN.1"�%'O�7'4'*9MN"5/@)*+JLOL"�%,�¨a � d$a �G5�%'7�8�.;D1*+@�5�%'7 A 5�0 4'*+D1OL"�% ��a � d?a �G.;0ÀH'D\@
MN('56M³ML('**�+$H�* B ML*K7ºJL*�[)*+%C4?*�MN" ML('*OL*KD;D1*+J³.;O¸ML('*�OL5�0*À.;%½ML('* �hJPOPM!�TH'JP. B *À5�%'7#OL* B ")%'7��TH'JP. B *F¿")J!�
�x5�JL7 5�4 B MN.1"�%'OK= &�5�OP*K7")% D;.;ML*KJN5�MN4'JP*�]?ML('*¸:'4?@)*+J§0À5Q@�:I*¸ML*K0H?MN*+7ML"À7?JN5(��5�%5�%h56D1")&)"�4'O/JL*+OL4'D\M
.1% OP*+MPMN.1%?&�4'HÈ5�JL*�[)*KJPOL*À5�4 B MN.1"�%�=��¸D;*K0H�*+JL*+J � F����'F � �x5�JP%'OoMN(h5�M-H�"C")JPD;@4'%'7'*+JLO¨MN"C"$7È* B ")%'")0. B
MN(?*K")J¨@R0À5�@��h%?7½.;%h5�H'H?JL")H'JP.U56ML*�56H'H'D1. B 56ML.1")%?O§5�%?7R@$.;*KD;7R4'%'*<+?HI* B MN*+7#JP*KOL4?D;MNO+=±!#* OP('" � ML(h56M-.;%
MN(?*�JL*+[�*KJPOL*9�hJLO¨MA�TH?JL. B *�5�4 B MN.1"�%�]�.1% &�*K%'*+JN5�D ]�MN('*+JL*�5�JP*�0 4'D;ML.1H'D;*³O¨@C0À0*+MLJL. B _§5�OP(½*;�k4'.1D;.1:'JP.U5F¿"�J
:'.;7'7'.1%?&ROPMLJN56ML*K&).;*KOK=	� VW5 B ( "�F9MN(?*KOL*�:?.17'7'.;%'&RO¨MNJN5�MN*K&�.1*KO B ")JLJP*KOPH�")%?7'O�MN" 5 7'.;OPMN.;% B M�*�+$HI* B ML*K7
Hh5Q@C0À*+%eMx:e@ ML('*Z:?4?@)*+JK=�,/('*��hJLO¨MA�^H'JL. B */JL*�[)*+JLOL*§5�4 B MN.1"�%:?.17'7'.;%'&¸OPMLJN56ML*K&�@�] B ")JLJP*KOPH�")%?7'.1%'&¸MN"¸MN(?*
D1" ��*KO¨M�Hh5Q@C0À*+%eMx:e@�MN('*�:'4?@�*KJ+]?(h5�O~MN('*�ON560À*�*�+$HI* B ML*K7�Hh5Q@C0*K%eM�56O~ML('* �¿4'%'.��k4'*(�W:?.17'7'.;%'&¸OPMLJN56M!�
*K&6@�"�FµMN('*-OP* B ")%'7 �^H'JL. B *¸JL*�[)*KJPOL*³5�4 B MN.1"�%�=�ST%�MN('*-OP* B "�%'7 �TH?JL. B *¸JL*+[�*KJPOL*³5�4 B ML.1")%m]?:e@ B "�0ÀHh56JL.1OP")%�]


�����������������������������! #"$�&%'��������(�)������*(���+�+,��-�.�/0��)213�4�5.6���&/7��-98:)4/0�0;<��)4���5�=)4�5>?�@)4/��=1#���A���� ?-B��C,��/0�4/D(��&�51?�:/0������E/0�@�����5)2/@F
(���+�/G:1H>6�I1?-���-J(K ?��-�+,�@+L/������K ?)��@MBNO-��P�!1H�Q1#)4.?������:1#�R�S�T��/T-� ?�T1U)4�@16/0 6-:1#(����V�P ,+,�@�W/0��-:���I�4��5)4�P��/R1X8:-:�S�4�
1#�P 6��-'�� ?"Y�P ?-:�5�9��-U����GZ[ ?)4��+\M7�����/]:16/[�I�@)����=��"^ 6-��T1?+, 6�,�4/�1I����)4�5���9�!13�4��5�!13�4���@1#�\�K ?��-'�= #"Y>J���5Z_.?)4 ?��-:+��@+
��-`����I1#�:������ ?-`��:�5 ?)4�?M�a= 3Z[�5>6�5)&b�Z[�R(��@�����5>6�T���13�O�5 ?-:/���+��5)4��-�.91?-c��-J(� 6��-:+,�&+c/0�:���� 6)0�O�I��.?'��(K�V��/0�5"d���$"d 6)=��:�
"d ?���� 3Z]��-�.X)��&1?/� ?-:/@e]f^��)2/��&bK����P>31#�����V ?"W��:�� 6(,g��@���E��/� ?"h���@-�>?�@)��c/��!1#���^�5 ?�P�:1#)4�@+c�� 9�4��P1#�P ?��-'�G #"W�P ?-:�5�`��:�
(����6�5)��K 6/4/0�&/�/��@/@MYij-X��:��/]/��S�4�:13�4�� 6-9�4��T/0�@�����5)��P��.6'���K�5)2���@��>6�=�4:13����:�E(:���?�@)[�1?/�1#-U�@/4/0�@-'����1#�����P��-,8:-������R1?�I 6��-'�
 #"[�P ?-��@�Q1#-:+��41?k?�P1?�A�4�� 6-�16�5�� 6)4+���-�.B�� U��:��/G�K�5)2���@�,���� ?-$M!lJ�&�� ?-�+\b$+,��/��4)���(��,�4�� 6-:/GZ]�S�4m1#-��:-'(K ?�:-:+,�@+n/������K ?)��
/��:�2!1?/71#-P�5CJ�K ?-:�5-'����1#��+,��/0��)4��(������� ?-!1#)4�]�� ?�P�P ?-:�����:/0�&+I��-P ?�K�5)213�4�� 6-:/o���S�4�5)213���:)��6MY�����)4+$b?��-!)��&1#��1#���A���� ?-�/]pq/��:�2
1?/[�4��T�5���@����)4���5�S���B�P1?)�k6���ArAb,Z[�E 6(:/��5)4>?�E>?�5)4�!��1#)4.?�G(���+�/5b,Z]:���2c�51?-�-� ?�� ?����@)�Z]��/��E(K�R1?+��@%'�:13�4�5���!��C,����1#��-��@+$M

c



5-OL.;0ÀH'D;*�*�+CML*K%'OP.1")%"�FD�o. B �kJP*+@ ��a ��� a �µOL('" �9O�5�%�56%h5�D1"�&)")4'OGJP*KOP4'D;MW.;%�ML('*D�hJPOPMA�^H'JL. B *�5�4 B MN.;")% MN(h5�M
:'.;7'7'.1%?&�")%'* 1qO�" �9% B "�OPM�.1O95�7'")0.1%'5�%eM9OPMNJL56MN*+&�@�"�F£*+[�*KJ¨@�OL*KD;D1*+JK=
,/('*�OL* B ")%'7 B ")%eMNJP.1:'4$MN.1"�%.;OGMN"±OPML4'7?@�MN(?*�.;0ÀH'5 B M�"6FmMN(?*�:?4?@)*+J�1qO�JP*KOL*+JP[�*§H'JP. B *9.;%*+D1.;0À.;%h56MN.;%'&

MN(?*³0 4?D;MN.;H'D1. B .\MT@À"6FG:'.;7'7'.1%?&ÀO¨MNJN5�MN*K&�.1*KO+]I5�O �x*+D1Dµ5�O�0�5 +$.;0À.)CK.1%?&�MN('*±:'4?@�*KJ;1 O B ")OPMK= A 4 B (�:�*+%'*;�'MLO
5�JP* B ")%'OL.;OPML*K%eM��9.;ML(�5�JL* B *K%eMGMLJL*+%'7 .1%¸MN(?*�5�4?ML")0"):'.1D;*�.1%'7?4'OPMLJP@)=�/ ")JP*�:'4$@)*KJPOW5�JL*~OL*�MLML.1%'&ZJL*KOP*KJ¨[)*
H'JP. B *+OD�9('*K%�MN(?*+@�"�JL.1&�.1%h56ML*§564 B ML.1")%'O+]?F¿")D;D1" �9.1%'& X "�[$.;OL.;%kM�1 O/JP* B ")0À0*K%?7h56MN.;")%�=	"h4'J¨MN('*+JL0")JL*6] ��*
JL*+0À"�[�* 52�9.17?*KD;@'�^4'OL*+7 JL*KO¨MNJP. B ML.1")% .1% B DU5�OPOL. B 5�DZ5�4 B MN.1"�% MN('*+")JP@�] �9('. B (�]9.;% 5ÁJL*�[)*+JLOL*½5�4 B MN.;")%�]
MNJL5�%'OPDU56ML*KO§ML"�5�%È5�OPOL4'0H?MN.;")%�ML(h56M§ML('* HI*K%h56D;MT@ B ")O¨MoMN"�ML('* :'4$@)*KJ-F¿")J�FÉ5�.1D;*K7 H'JL" B 4'JP*K0*K%eMoFÉ5�D;D1O
�9.;ML('.1%MN('*§OL4'H'HI")J¨M/"�F�OL*+D1D;*KJLO;1 B ")OPMLOK=�ST%�ML('*oOL4?H'H'D;@ B (h5�.;% B "�%kML*�+CMQ]$MN('*o:?4?@)*+J�1qO/OL('")J¨M�5�&�* B ")O¨M�.;O
"�F»ML*K% 0 4 B ( 0")JP*�*�+$HI*K%'OP.;[�* MN(h5�%RML('* B ")OPM-"6FWH'JL"C7'4 B MN.1"�%�=Z!#* OL(?" � MN('56Mo*�[)*K%½.;F·MN('* HI*K%'5�D;MT@
B "�OPM¸.1O§('.1&)(?*KJ§ML(h5�%RMN(?*�('.1&)(?*KOPM¸HI")OPOL.1:?D1* B ")OPM¸:e@RML('*�OL*+D1D;*KJK]�.;M-0À5Q@�O¨MN.;D1Dµ:�*�H'JP" �'MN5�:'D1*³F¿")J§MN(?*
:'4?@�*KJ9MN"�OL*�M9MN('*¸JL*+OL*+JP[)*³H'JL. B *¸D1*+OLO/MN('5�%�MN('*¸0À5 +$.10 4'0 B "�OPMQ=
,/('*§ML('.1JP7 B "�%kMLJL.;:'4?MN.;")%.1OWMN" 56D1D1" � MN('*Z7'.1O¨MNJL.;:'4?ML.1")%�"�FEOP*KD;D1*KJPO�1 B ")O¨MNO~MN"�('5�[�*-5³OP4'H'HI")JPM�MN(h5�M

.1O£%'"�M£:�"�4'%'7'*+7�5�:�"�[�*�]k5�O£.1% 56% *�+$HI")%'*K%eML.U5�D$7'.1O¨MNJL.;:'4?ML.1")%�= A 4 B (�5§&)*K%?*KJN56D$0"$7?*KD1.;%'&Z5�OLOP4'0ÀH$MN.1"�%
.1O/[�*KJP@ B ")0À0")%�.;% ")HI*KJL56MN.;")%'O/JP*KOL*K5�J B (R5�%'7�"�H�*+JN56ML.1")%'O/0À5�%h56&)*K0*K%eM�D1.\MN*KJL56MN4?JL*�=G`~*�MQ]I5�4 B MN.1"�%
D1.\MN*+JN56ML4'JL*�(h5�Ox5�D10")OPMx5�D6��5Q@CO/5�OPOL4'0*K7�5�%�4'H'HI*KJ�:I")4'%'7ÀF¿")Jx7'.;OPMLJL.1:?4?MN.;")%'O~"�F B ")O¨MNO+= �ÉST%�F¿")J!��5�JP7
5�4 B MN.;")%'OK]WMN(?.1O�5�OPOL4'0H?ML.1")%ºMNJL5�%'OPDU56ML*KO MN" ML('*�*�+$.1O¨MN*K% B *"�Fo5 D;" ��*KJ�:I")4'%?7 "�% :'4$@)*KJPO�1�[65�D14?*KOK]
�9('. B (º.1O JP*Q5�OP")%h5�:'D;*ÀF¿")J³MN('*�OL5�D1*À"�FZ5�%º"):�@P* B MK= � A .1% B *�ML('*�OL4?H'H�"�JPM�"�F B ")OPMLO�.1O %?"�M :I")4'%'7?*K7
5�:I"�[)*�]?%'*K.\MN('*+JxMN('*§OL4'H'HI")J¨M�"�Fµ:'.;7'Ox%'"�JxMN('*§OL4'H'HI")J¨M/"�FEMN(?*oHh5Q@C0À*+%kM�:k@ÀMN('*§:'.17'7?*KJx.;Ox:I")4'%'7?*K7
5�:I"�[)*�=�S^M±.;O±ML('*��'JLOPM³Hh5�HI*KJ+]µML"�")4?J �k%'" �9D;*K7'&)*6]·MN('56M±.1%eMNJP"$7'4 B *KO±OL4 B ( &)*K%?*KJN56D1.�CK56MN.;")%'OoML" MN(?*
5�4 B MN.;")%�MN('*+")JP@�=
ST% A * B ML.1")% F ] ��*97'*+[�*KD;")HML('*K"�JL*+ML. B 5�D'H'JP")H�*+JPML.1*KO�"6FIML('* �hJLO¨MA�^H'JL. B */JL*�[)*+JLOL*Z5�4 B MN.;")%�]e.1% B D14?7'.1%'&

:'.;7'7'.1%?&³O¨MNJN5�MN*K&�.1*KO+]?*<+?HI* B MN*+7�:'4?@)*+J�1qO/Hh5Q@C0À*+%kMK]'5�%?7�")H?ML.10À5�DhJL*+OL*KJ¨[)*oH?JL. B *§"�FmMN('*Z:'4?@)*+JK=W,/('*+OL*
�h%'7?.1%'&)O�5�JL*.1D;D14'O¨MNJL56MN*+7#4'OP.1%'&�5�% *<+?HI")%'*+%eMN.U56D B ")OPM�7'.1O¨MNJL.;:'4?ML.1")%È.1% A * B MN.;")%ºg?]·5�%'7 5 4'%'.;F¿"�JL0
B "�OPM�7'.1O¨MNJP.1:'4?ML.1")%�.;% A * B MN.1"�%c?=

f



� ������� ���	� 
 �� �	�����

���� � �������
ST% 5JL*�[)*KJPOL*�5�4 B MN.;")%�]�MN('*:'4?@�*KJ��x5�%eMNO±MN" H'JL" B 4'JP*�56%Á.1%?7'.;[C.1OP.1:'D;*�"):�@P* B M�F¿JP")0 ")%'*"�F�� � F
OL*+D1D;*KJLO+= A *KD;D1*+J����ba��! " " #�$� (h5�Oo5�%'")%'%?*K&e56ML.;[�* H'JL.\[656MN* B ")O¨M&%('·"�F~H'JL"C7'4 B MN.1"�%�]m(h5Q[C.1%?&�5�H�=q7�=qF�=
) 'p] B =q7�=qF�=*�'T]I5�%'7 5 B ")%eMN.;%C4?")4'O�OL4'H'HI")J¨MQ= �o*+%'"�MN*¸MN(?*³OP0�5�D;D1*+OPM9"�F£MN('*±.1%E�'0�5�"�F£MN('*+OL*�OP4'H'HI")JPMLO
:e@+% ] �9('. B (#.;O-%'")%'%?*K&e56ML.;[�*�= A *KD;D1*+J���OP4':'0.;MLO¸5%'"�%'%'*K&)56MN.\[)*�:'.17+,-'^]µ5�%?7½ML('*�:'4?@)*+J�:'4$@$O¸MN(?*
"):�@P* B MÀF¿JL")0 ML('*�('.;&)('*+OPMA�^:'.17?7'.1%'&½OL*+D1D;*KJK= ,/(?*�H'JP. B **��k4h56D1OÀML('*�D;" �x*+OPM�:?.17 .;% ML('* �'JLOPM!�TH'JP. B *
JL*�[)*+JLOL*�5�4 B MN.1"�%�]h5�%'7�*;�C4'5�D1O/MN(?*±OP* B ")%'7 �^D1" �x*+OPMZ:'.17�.;%�ML('*¸OL* B ")%'7��TH'JP. B *¸JP*+[)*+JLOP* 5�4 B MN.;")%�=
!Á*-O¨MN4'7$@�MN(?*-:'.17'7?.1%'& :I*K('5�[C.;")J�"�F�MN(?*oOL*+D1D1*+J��5�O�5�F¿4'% B ML.1")%�"6F£(?.1O B ")OPM�%$'�&).\[)*K%�ML('*-7'.;OPMNJP.6�

:'4?ML.1")%À"�F�"�ML('*KJPO�1C:'.17'O+=�,/('*§OP*KD;D1*KJ.� 1qOxH'JP"):'D;*K0 .1OWMN" B (?"$")OP*o('.;O�:'.;7/,-'�5�O~MN" 0À5 +$.10.�C+*/*�+$HI* B ML*K7
H'JP" �'MQ]4�9('. B (R.1O9MN('*³H'JL"C7'4 B M§"6FGMN('*³H'JL"�:h5�:'.;D1.;MT@ÀMN(h5�M§('*-�9.1%'O�MN('*³:'.17�5�%'7MN('* B ")%'7?.;MN.;")%h5�DE*<+ �
HI* B ML*K7�H'JP. B *�0.1%k4'O�MN('* B ")O¨MG"�F>H?JL"C7'4 B ML.1")%±&).\[)*K%³MN(h56M·('*x('5�O ��")%�ML('*x4'%?.;MQ= i D\MN*+JL%h56ML.;[�*KD;@�]�OP.1% B *
MN(?*ZH'JP"):h5�:?.1D1.\MT@�01'IMN('56M~OL*KD;D1*+J2�µOL4?:'0À.\MNOWMN('*��9.1%?%'.1%'&¸:'.;7�.;O�5¸%'")%?7'* B JL*Q56OL.1%?&�F¿4'% B MN.1"�%À"�Fm('.1O~:'.;7
,-'T]C.;M~.1O B ")%e[)*+%'.1*+%eM�MN" B ")%'OP.17'*+Jx:'.;7/,-'!�301' �W5�O�5¸F¿4'% B MN.1"�%�"�FEH?JL"):h56:'.1D;.;MT@401'p= �¿!#*§7'*��h%'*�,$'��501' �WMN(?*
OL0À5�D;D1*KO¨M~:'.17ÀOL4 B (�ML(h56MxML('*§H?JL"):h56:'.1D;.;MT@�ML(h56M�� �9.1%?O~ML('*o:'.;7�.1O�56M�D1*K5�OPM�01'^= � ,/('*§*<+$H�* B MN*+7�H'JL" �?M
5�OPOL" B .U5�MN*K7 �9.;MN(�OL*KD;D1*+J��A1 O B (?"). B * "�F601'·.1O478' �501' ��9:%$'# $01'��9(?*KJL*;78'!�501' ��.;O�ML('* *�+$HI* B MN*K7ÈHh5Q@C0*K%eM
MN"<�L=-�¿ST%�MN('*-�hJLO¨MA�^H'JL. B *±JL*+[�*KJPOL*�5�4 B MN.;")%�]=78'��301' ���>,-'!�301' �? $01'=9@%('= $01'p= �BAE*+M20DC' �E%$' �/0À.;%'.10.�C+*§MN(?*
*�+$HI* B MN*K7 H'JL".�'M9F¿4'% B ML.1")%F78' �501' �	9G%('= H01'p=
S^FI78'µ.1O/7?.)B�*KJL*+%eMN.U56:'D1*6]$MN(?* �'JLOPM!�T")JP7'*KJ B ")%'7'.\MN.1"�%�"�F£ML('*¸*�+$HI* B ML*K7RH?JL" �'M/@C.;*KD17?O

78J' �30 C' �E%$' �A�I�K%('ML � F =;a �

ST%&)*K%'*+JN5�D ]'*K.\MN('*+J-� F =\a �x")J�5�D1.;0À.\M�56JL&)4'0*K%eM9OP('" �9O

78'!�30 C' �E%$' �A���N78'!�30 C' �E% � �6O:P:QSR
Q TVU

0 C' �
T
�(L � F = F �

,/('.;O�.1O�5o0À56MN(?*K0À56MN. B 5�Dk*�+$H'JP*KOPOL.1"�%À"�F>ML('*98�*�[)*+%C4?*§V	�k4'.;[65�D;*K% B */,/('*K"�JL*K0=�_�" �¸] � F = F �£7'*+H�*+%'7'O
")% ML('*/5�4 B MN.;")% 0* B (h5�%?.1OL0 4'OP*K7�")%'D\@±ML('JL"�4'&)(40 C' 5�%?7W78'��50 C' �E% � ��= i JL*�[)*+JLOL*�5�4 B MN.;")% .;OYXSZ\[^]MX^_a`$.\F
MN(?*§OL*+D1D;*KJ �9.;MN(ÀMN('*ZD1" �x*+OPM B ")O¨MD�9.1%'O~MN('*Z:'.17m= i D;DI*�� B .1*+%eM/JL*�[)*KJPOL*¸5�4 B MN.;")%'O~(h5Q[)*¸5 B ")00À"�%b0 C' =

�



,/(k4'OK]G5�D1D�*�� B .1*+%kM�OP@C00À*�MNJL. B :?.17'7'.;%'&�OPMLJN56ML*K&).;*KO �9.;MN(½MN('*ÀON5�0**�+$H�* B ML*K7ºHh5Q@C0À*+%eM;78'!�30DC' � % �A�
&).\[)*K%�MN('56M9OL*+D1D1*+J � 1qO B ")O¨MZ.;O�% ]h('5�[�*±ML('*¸ON5�0*-*�+$HI* B MN*K7�Hh5Q@$0*K%eM�:e@�MN('*¸:'4$@)*KJ+=
ST%½ML('*�OL* B ")%?7 �TH'JP. B *JP*+[�*KJLOP*�564 B ML.1")%�]m:'.17'7?.1%'&�")%?* 1qO B ")O¨M³.;O§MN(?*7?")0À.;%h5�%eMoO¨MNJL56MN*+&�@)= ,/(k4'O+]

78'��30DC' �E% � �/*��k4h56D1O9MN"ÀML('*±OL* B ")%'7 D;" ��*KO¨M B ")OPM§"�F�OP*KD1D;*KJPO�&�.;[)*+%�MN('56M§OP*KD;D1*KJ��A1 O B ")O¨M§.;O§56M�MN(?*³D;" ��*KO¨M
HI")OLOP.1:'D;*o[�56D14'* % =�,/('.1O/[65�D;4'*-"�F	78'!�50 C' �E% � �xOLHI* B .)�h*+O�ML('*¸4'%'.)�C4?*±OP")D14$MN.1"�%�MN" � F = F ��=

�� � ���������
	������� ���\���.� ��� ����� ����� �������4�� � ��� � �"!$# ��� � � �%!'&
,/('.;OxOL* B ML.1")% B ")0H'4?ML*KOx7?.)B�*KJL*+%eMN.U56:'D1*�:'.17?7'.1%'&±OPMLJN56ML*K&).;*KO~.1%MN('* �hJLO¨MA�TH?JL. B *§JP*+[)*+JLOP*-5�4 B MN.1"�%�]?56%'7
OL(?" �9O9MN('56M9MN('*¸OP@C00À*�MNJP. B :'.;7'7'.;%'&�OPMNJL56MN*+&�@�.;O/%'"�M94'%'.)�k4'*¸.1%�&)*K%?*KJN56Dp=
ST%�MN('* �hJPOPMA�^H'JL. B *�JP*+[�*KJLOP*§564 B ML.1")%�].�x*9(h5Q[)*Y78'!�301' �I�N,$' �501' �  0 '^]k5�%'7W7 J' �501' �2� ,-'!�501' � O , J' �50 ' �  01'^=

S^M9F¿")D1D;" �9OxF¿JL")0 � F =\a ��]
%('=9 ,-'!�30DC' �E%$' �A�0 C' � %(' � � UU

0 C' � %(' � ,-'!�50 C' �E%$' �A�2� (( Q R ,-'��30DC' �E%$' �A�(( QSR 0 C' �E%$' �
L

_Z" � �x*�O!�9.;M B ( "�4'J %'"�MN56MN.;")% OP"ÈML(h56M5��*�7'* B .17?*�")%º:'.17?O ,-'!�E%$' ��]GMN('*�H'JP"):h5�:?.1D1.\MT@ 01'!� ,$' �E%$' �A�³"�F
�9.1%?%'.1%'&�7'*+H�*+%'7'O�")%�MN('*¸:'.;7'7'.;%'& F¿4'% B MN.1"�%V,-'�� %(' ��=W,/(k4'OK]

,$' �E%$' � � %$'D9 0 '��E,-' �E%$' � �
(( Q R 01' �E,-'!� %(' � �

 UU
%(' ,-'��E%$' �(L � F = g �

S^F�MN(?*�:'.;7'7'.1%?&ÀF¿4'% B MN.;")%R.1O�.1% B JL*K5�OL.;%'&']>MN('*+%È5�OZML('* B ")OPM�%('·.1% B JL*Q56OL*KO+]mMN(?*�H'JP"):h5�:'.;D1.\MT@;01'�� ,-'!�E%$' �A�
"�F �9.1%'%?.1%'& ��*Q5
�kD;@�7'* B JL*Q56OL*KO+=x,/(k4'O+]I:?.17 �^.1% $ 5�MN.1"�%�" B+B 4'JPO�=h. = *6=;]a,-'!� %(' �� %('p=
_Z" � ��*9�h%'7#5�O¨@C0À0*+MLJL. B :?.17'7'.;%'&�OPMLJN56ML*K&�@*) �  �ZML(h56M¸0À5�H'O-*Q5 B (ÁOL*+D1D;*KJ�1qO B "�OPM¸MN"�('.;O-:'.17�=

�¿!#*x7?JL")H OP4':'O B JL.;H?MG.;%³ML('*x:'.;7'7'.;%'&§O¨MNJN5�MN*K&6@+) �  �E:�* B 5�4'OP*�OL*+D1D;*KJLOµ*K0H'D;"¥@±5ZOP@C0À0*+MLJL. B O¨MNJL56MN*+&�@)= �
!#*�5�OPOL4'0*ML(h56M±MN('*ÀH'JL.\[656MN* B "�OPMNO³"�F/H'JP"$7?4 B ML.1")%½:e@#*K5 B ( OP*KD1D;*KJ±(h5�O³5 B ")0À0")%½7'.1O¨MNJP.1:'4?ML.1")%
�9.;ML(R5 �h%'.\MN*±0À*K5�%�= AE*+M ) 56%'7 * 7'*+%'"�MN*¸MN(?*�H�=q7�=¼F�=95�%'7 B = 7m=qF�"6FGMN('* B "�OPMo7?.1OPMLJL.;:'4?MN.;")%�=�S^M B 5�%
:I*�OL(?" �9% ML(h56M§ML('*�O¨@C0À0*+MLJL. B :'.;7'7'.1%?&�OPMLJN56ML*K&�@,) �  �9.;O§OPMLJL. B MND\@�.1% B JL*K5�OL.;%'&�.\F�.;M§.1O B ")%eMN.;%k4'")4'O+=
� A *K* i H'HI*K%?7'.6+ i = �9"hJL")0 MN('*¸OPMLJL. B M90")%'"�ML")%'. B .;MT@À"�F-) �  ��]?MN('*±H'JP"):h5�:'.;D1.\MT@ML(h56MZ5�:'.17?7'*KJ �9.1%?O
MN(?*§4'%'.\Mx.;O~ML('*�H'JL"):'5�:'.1D;.;MT@ ML(h56M�('.1O B "�OPM�.;O�D;" �x*+J�MN('5�%ÀML('* B ")OPMx"�F�5�%e@"�MN(?*KJ~:'.17'7?*KJK=�,/(k4'O+]?MN(?*
H'JP"):h5�:'.;D1.\MT@�01'�� ,$' �E%$' � �I� 0 �E%$' �W"�F��9.1%'%'.;%'&�.;O�5�F¿4'% B MN.;")%�"�F B ")OPMY%$'�"�%'D;@�]'5�%'7�ML('.1O~F¿4'% B MN.1"�% 0 �  �~.;O

.



B "�0À0")%�F¿")J95�D;D�:'.;7'7'*KJPOK=~V	�k4h56MN.;")%2� F = g'�x:I* B ")0À*+O

,-'!� %(' � � %('D9 01'!� %(' �
(( QSR 01'�� %(' �

 UU
%$' ,-'!� %(' �^L

A .;% B *-MN(?*KJL*±5�JP*&� 9 a±OP*KD;D1*KJPO/"�MN(?*KJ/MN(h56% �P] �x*¸(h5Q[)*
01' �E%$' � � ��aY9G* � %��A� ��� �

UU
%$' 01' �E%$' � � 9��E� 9Ãa �	 ) �E%;�	 ��¨a 9 * �E%;� � ����� �

�9('. B ( .;0ÀH'D;.1*+O

) � %��I� %IO ) J � %��
� � 9 a �  a�9 * � %��) � %�� L � F = c'�

!Á*Z%'" � OL"�D;[)*�MN('.;OW7'.)B�*KJP*K%eMN.15�Dh*��k4h56ML.1")%m=	&x* B 5�4'OP*�% .1O�MN('*Z.1%E�'0 4'0¶"�FmMN('*�OL4'H?H�")J¨Mx"6F B ")O¨MNO+]
MN(?*±OP")D14$MN.1"�%�MN"�MN('*±5�:I"�[)*±7'.)B�*KJP*K%eMN.15�Dm*;�k4h56MN.;")% � F =qc �x.1O/&�.;[)*+% :e@

) �E%;�I�N%9 7��	� Q 
 P QQ
7 � �	��� 


U T
O�&7���� Q 


�9('*+JL*� .1O/OP")0À*¸O B 5�D15�JK]h56%'7

� �E%;�2�KP:Q
Q
�E� 9Ãa �	 ) �

T
�

a�9 * �

T
� U T

� ��aY9G� �?D1"�&4�¨a�9 * �E%;� �^L
,/(k4'OK]

) �E%;�I�K%�9 ��aY9G* � %��A� � ��� P:Q
Q
��a�9 * �

T
� � ��� �

U T
O� ��a�9 * � %��A� � ��� L � F = f �

,/('.;O�.;Ox5¸%'* B *KOPON5�J¨@ B "�%'7'.;ML.1")%�F¿")J�5¸OP@C0À0*+MLJL. B :?.17'7'.;%'&±OPMNJL56MN*+&�@)= A .1% B * � �  ��.1OWO¨MNJL. B MLD;@�.;% B JP*Q5�O��
.1%?&.;% B ")O¨M�%#�9.;MN(?.1%�MN(?*±OP4'H'HI")JPM�"�F B "�OPMNO+]hMN('*¸OL* B ")%?7 MN*+JL0�.;%2� F = f �x.1O/O¨MNJP. B MLD;@�7'* B JL*Q56OL.1%?&'=
,/('*KJP*¸.1O�%'"�.;% B *+%eMN.;[�*oF¿")J�:'.;7'7'*+JLO�MN"5�9.;%�MN('*¸564 B ML.1")%�56MxMN('*-H'JP. B *o:�*+D1" � MN('*+.1J�H?JL"C7'4 B ML.1")%?O

B "�OPMNO+=GS^M�F¿")D;D1" �9O ) �E%;��� %~F¿")JG5�D1D$H�")OPOL.;:'D1* %¥] �9('. B (.;0ÀH?D1.1*+OµF¿JP")0*� F = f �µMN('56M� (h56OGMN"-:'.;&-*K%'")4?&)(
MN"�*+%'OL4'JP*�� QQ 7 � ����� 
 U T

�  F¿")J95�D1D#%§.1%�ML('*-OL4'H?H�")J¨M�"�F B ")OPMLOK=W,/('.;O B ")%'7'.\MN.;")%�.1O/OL56MN.;OA�h*+7 .\F·56%'7
")%'D\@�.\F

P��

Q
��aY9 * �

T
�A� ��� �

U T
�  L � F = � �

d



S^FWMN('* B ")O¨M-7'.1O¨MNJP.1:'4?ML.1")%(h5�Oo5�:�")4?%'7'*K7 OP4'H'HI")JPMK]mMN(?*K%RMN(?* .1%eMN*+&)JN56D£.;O§H'JP")H�*+JK]E56%'7�M�5 ��*K%È"�[)*+J
MN(?*�*K%eMN.;JL*�OL4?H'H�"�JPMQ=±S^M B 56%½:I* OP('" �9%#:h56OL*K7½")%RML('*5�h%'.\MN* 0*Q5�%È"�FWML('* B ")O¨M¸7'.1O¨MNJP.1:'4?ML.1")%MN(h5�M
MN(?*±.;0ÀH?JL")HI*KJ�.;%eMN*K&�JN5�D�.;%�MN('*±5�:I"�[)*¸*�+$H'JP*KOLOP.1")% .1OD�h%?.;MN*6=
!Á*�7'*+%'"�ML*:e@ ) � �  �±ML('*�:'.17?7'.1%'& O¨MNJL56MN*+&�@º&).\[)*K% :e@ � F = f � 56%'7 O B 56DU5�J �= S^F§ML('*�:'.;7'7'.1%?&

OPMLJN56ML*K&�@") ��� �  ��OL56MN.;OA�h*+O ) ��� �E%;��� %G5�%'7¸.;OEOPMNJP. B MND;@§.1% B JL*K5�OL.;%'&']QMN(?*K% ) ��� � �  ��56D1OL"/OL56MN.;OA�h*+O%) ��� � �E%;� �%�5�%'7#.1O±OPMNJP. B MND;@R.1% B JL*Q56OL.1%?&F¿")J³5�D;D� J J �  J =�,/(k4'OK]�.\F/5�OP@C0À0*+MLJL. B :'.;7'7'.;%'&�OPMNJL56MN*+&�@½*�+$.1O¨MNO+]
MN(?*K%�MN(?*KJL*§5�JL*Z0 4'D\MN.1H?D1*9OP@C00À*�MNJL. B O¨MNJL56MN*+&).1*+Ox.1%À&)*K%?*KJN56Dp=GS^Mx.1O B D1*K5�J~ML(h56Mx('.1&)(?*KJ~:'.17'O�D1*K5�7�MN"�5
('.;&)('*KJWHh5Q@C0*K%eMx:e@�MN(?*Z:'4$@)*KJ+]'5�%?7ÀMN(k4'OWMN(?*Z:'.;7'7'.;%'&¸OPMNJL56MN*+&�@9�9.;ML(ML('*Z0.1%?.10À5�D  .;O~H?JL*+F¿*+JLJP*K7
:e@�MN(?*±:?4?@)*+JK=~,/('*³0.1%?.10À5�D� .1O/"):$M�5�.;%'*K7�:e@�JL*+H'DU5 B .1%'& ML('*¸.1%'*;�k4h5�D1.\MT@�.;%2� F = � � �9.;ML(�*��k4h5�D;.;MT@)=
S^M B 5�%:I*�OP('" �9%ÀML(h56MWMN('*9O¨@$00*+MNJP. B :'.;7'7'.;%'&¸OPMNJL56MN*+&�@ B ")JLJP*KOLHI")%'7?.1%'&¸MN"¸MN('.;O�0À.;%'.10À5�D� .1%�MN(?*
�hJPOPMA�^H'JL. B *³JL*+[�*KJPOL*5�4 B MN.1"�% @C.1*+D17'O�MN('* D;" �x*+OPMoHI")OPOL.1:?D1*�*<+$H�* B MN*+7ÈHh5Q@$0*K%eM-:e@MN('*�:'4?@)*+JK] �9(?. B (
*��k4h56D1O/MN('*¸*<+?HI* B MN*+7�Hh5Q@C0À*+%eM§.;%�MN('*±OL* B ")%'7��TH'JP. B *¸JP*+[)*+JLOP* 5�4 B MN.;")%�=
!Á*�JP*K0À5�J���MN(?* OL* B ")%'7ÈFÉ5 B MN")Jo"6F�MN('*�.;%kML*K&)JL5�%'7 "�F � �E%;��MN('*�7'*K%'OP.;MT@ "6F�MN('*�(h5.CQ5�JP7 JN56ML* "�F

MN(?* B ")OPM�7'.;OPMLJL.1:?4?MN.;")%�=

����  � &�� ��� � �\� � � � �.� ������ � � � ��� � �������
��	�� ����� � �\�%�.� ��� ��� � ����� ���
,/('.;O~OP* B MN.1"�%ÀOP('" �9O�MN('56M~.1%�MN('* �hJPOPM!�TH'JP. B *9JP*+[)*+JLOP*-5�4 B MN.1"�%�])MN('*9:'4$@)*KJ;1 O�JL*+OL*KJ¨[)*ZH'JL. B *9*KD;.10.1%h56ML*KO
MN(?* 0 4?D;MN.;H'D1. B .\MT@#"6F-OP@C00À*�MNJL. B *��k4'.1D;.1:'JP.14'0 :'.17?7'.1%'&ÈO¨MNJN5�MN*K&�.1*KO+= "h4'JPML('*KJP0À"�JL*�]�.;FZMN('*+JL*�.;O�%'"
JL*+OL*+JP[)*�H'JL. B *�]hML('*³4?%'.��k4'*±*�+$HI* B ML*K7 Hh5Q@C0*K%eMo:e@�MN(?*³:'4$@)*KJ§.1%�MN('*±OL* B ")%'7��TH'JP. B *³5�4 B MN.;")% .;OZD;*KOPO
MN('5�%�")J�*��k4h5�DmML"�5�%e@À"�FEMN('*Z0 4'D\MN.1H?D1*9*��k4'.;D1.1:?JL.U5-F¿")J~MN('* �hJLO¨MA�TH?JL. B *-5�4 B MN.;")%�=GS^M�5�D1OP" OL('" �9OD�9(h5�M
MN(?*±:?4?@)*+JZOP('")4'D;7OP*+MZ('*KJ9JP*KOL*+JP[�*³H'JP. B *�=
A 4'H'HI")OP*�ML('*Z:?4?@)*+J�OP*+MNO�5¸JL*KOP*KJ¨[)*§H?JL. B *
	 :I*+@)"�%'7 �9('. B (�OP*KD1D;*KJPO�56JL*9%'"�M~5�D;D1" ��*K7�MN"¸:'.17m]$56%'7

	¶.1O�.1%MN('*�OL4'H'HI")J¨Mo"�F�OP*KD;D1*KJPO�1 B ")O¨MNO+= i %R5�%h5�D\@$OP.1O�OL.;0À.;DU5�J�ML"ÀMN(?*�H'JP*+[C.1")4?OoOL* B MN.;")%ROP('" �9O§MN(h5�M
5�%e@�O¨@C0À0*+MLJL. B :'.17?7'.1%'&�OPMNJL56MN*+&�@À.1%�ML('*7�hJLO¨MA�^H'JL. B *oJP*+[)*+JLOP*³564 B ML.1")%�0�4'OPM/OL56MN.;OPF»@ � F = f �0�9(?*KJL* 
ON5�MN.1O!�h*KOoF¿"�D1D1" �9.;%'&M ��" B "�%'7'.;ML.1")%?OK=o,/('*5�'JLOPM B ")%'7?.;MN.;")%R.;O ) � ��	 �Y��	 =±,/(?* OL* B ")%'7 B ")%'7'.\MN.1"�%
.1O#� F = � � �9('*+JL*§ML('*�.1%eMN*+&)JN5�D>.;OWMN5
��*+%�.1%MN('*�OL4?H'H�"�JPM�"6F B ")O¨MNO�%'"�0")JL*/ML(h5�%	5=$.p=q*�= ) � �E%;��� %/F¿"�J
5�D;D %���� % ��	��p=�,/(?*KJL*�F¿")JL*6]IML('* B ('"). B *³"6F�	 7'*�MN*+JL0.1%'*+O�ML('*³4?%'.��k4'*±OP@C00À*�MNJL. B :'.17'7?.1%'&�OPMLJN56ML*K&�@

�



:e@�OLHI* B .;F»@C.1%?&ML('* B ")%'O¨M�5�%eM >�  � 	 ��"�F£.1%eML*K&)JL56MN.;")%�.1%,� F = f ��=�S^M9F¿")D1D;" �9O
 ��	 ���KP �

Q
��a 9 * �

T
� � ��� �

U T
�

5�%'7
) � � � 
 � %��I�K%?O �¨a�9 * �E%;� � � ��� P �

Q
�¨a�9 * �

T
� � ��� �

U T
L � F = . �

!#*"�:'OL*+JP[)*�M ��" H'JP")HI*KJPML.1*+OK= "·.;JLO¨MQ]�MN(?*OP* B ")%'7ÈMN*KJP0 .1% ML('*�JL.;&)(eM¸OL.17?*�"�F � F = . �§7'* B JL*K5�OL*+O³.;% %
F¿")J955�E+$*K7JL*+OL*+JP[)*³H'JL. B *�	 =W,/('*±5�0")4'%eM9"�Fµ:'.;7 �T.;% $ 56ML.1")%�7?* B JP*Q5�OP*KOZ.1%�MN(?* B ")OPM�"�F£H'JP"$7'4 B MN.;")%�=
A * B ")%'7m])5/OL*+D1D1*+J>�9.;ML(�5D�E+$*K7 B ")O¨M % �9.1D1D6.1% B JL*K5�OL*W('.;Oµ:?.17±5�OEMN('*W:'4$@)*KJ;1 O£JL*+OL*KJ¨[)*�H'JL. B * 	 .;% B JP*Q5�OP*KO+=
S^FW5ÀOP*KD;D1*KJ;1 O B "�OPMZ.1O�&)JL*K56MN*+J�ML(h5�% 	 ]hML('*K%�ML('.1O�OL*+D1D;*KJ9(h5�O�%'"�.;% B *+%eMN.;[�*³ML"�Hh5�J¨MN. B .1H'56MN*-.;% MN(?*

5�4 B MN.;")%�= A 4'H'HI")OL*ZOL*KD;D1*+J2�A1 O B "�OPM %$'I*��k4h5�D;O 	 =·,/('*K%�]CMN('*�*�+$HI* B MN*K7�H'5�@C0*K%eM�JL* B *K.\[)*K7�:k@���.1OWMN(?*
H'JP"$7'4 B M¸"�F�('.1O-:?.17�]>�9('. B (#.;O") � 	 ��� 	 ]�5�%?7ÈML('*�H'JL"�:h5�:'.;D1.;MT@�ML(h56M¸('* �9.1%?OoMN('*�:'.;7�]>�9('. B (È.;O
MN(?*�H'JP"):h5�:'.;D1.\MT@�MN('56Mo*�[)*KJ¨@�"6MN('*+JZ:'.;7'7'*+J�1qO B "�OPMo.;OZ&�JL*Q5�MN*KJ�MN(h56% 	 =/!Á* B ")0Hh5�JP*±ML('.1O��9.;ML(�MN(?*
OL* B ")%?7 �TH'JP. B *§JL*�[)*+JLOL*o5�4 B ML.1")%m]C.;%��9(?. B (�ML('*Z*<+$H�* B MN*+7�Hh5Q@C0À*+%kMxJL* B *K.\[)*+7�:e@<�£.1O~5�D;OL"¸MN('*ZJL*KOP*KJ¨[)*
H'JP. B * 	 0�4'D;ML.1H'D;.1*K7±:e@³ML('*/H'JP"):h5�:'.;D1.\MT@-MN(h56M·('*/(h5�O£MN('*/D;" ��*KO¨M B "�OPMQ=·,/(C4?OK] 78'��30DC' � 	 �A�µ.1O£MN('*�OL5�0*
.1%�:�"�ML(RMN('*3�hJLO¨MA�TH?JL. B *�5�%'7RML('* OP* B "�%'7 �TH?JL. B *�JL*�[)*KJPOL*�5�4 B MN.;")%'O+=±S^MZF¿")D1D;" �9OZF¿JL"�0 � F = F �9MN('56MoMN(?*
:'.;7 �^@�")4'J!� B ")O¨M�OPMNJL56MN*+&�@"�F·ML('*±OL* B ")%'7 �^H'JL. B *³JL*+[�*KJPOL*�5�4 B MN.;")% 5�%'7 ML('*±:'.17'7?.1%'&�OPMLJN56ML*K&�@ ) � � � 
 �  �
"�FGML('*3�'JLOPM!�TH'JP. B *³JP*+[)*+JLOP*�5�4 B ML.1")%�@C.1*+D17 ML('*�OL5�0*³*<+?HI* B MN*+7½H'5�@C0*K%eMo:e@�MN(?*�:'4?@�*KJ+] �9('. B (R.1OZ5
FÉ5�0.1D;.U5�J B "�% B D;4'OL.;")%�"�F·ML('*±8�*�[)*K%k4'*³V	�k4'.;[65�D;*K% B *±,/(?*K")JP*K0=
ST%�MN(?*-�hJPOPM!�TH'JP. B *±JL*�[)*+JLOL*�564 B ML.1")%�]>56O 	 .;% B JP*Q5�OP*KOK]>MN(?* B "�JLJL*+OLHI")%'7'.;%'&  ��� �95�D1OP"À.;% B JP*Q5�OP*KO+=

A 4'H?H�")OP*±ML(h56M9MN(?*KJL*±*�+$.;OPMNOZ56M�D1*K5�OPM9"�%'*³O¨@C0À0*+MLJL. B :?.17'7'.;%'&�OPMLJN56ML*K&�@�F¿")J�ML('* �hJLO¨MA�TH?JL. B *¸JL*+[�*KJPOL*
5�4 B MN.;")% �9('*K%±MN('*+JL*~.1O�%'"�JL*KOP*KJ¨[)*xH?JL. B *�=�!Á*~(h5Q[)*~OL(?" �9%±MN(h5�MµML('*WD1.;0À.\M�"�F  ��	 ��5�O 	 5�H'H'JP"e5 B ('*+O
.1% �h%'.;MT@.;O �h%'.\MN*o56%'7�7'*;�'%'*K7�]>56%'7 �x*§7'*K%'"6MN*-.;Mx:e@  ��� ��=·,/('.1O�.;O�ML('*o0.1%'.;0�5�D	 7'.1O B 4'OPOL*+7 5�M
MN(?*±*+%'7"�F£ML('*¸H'JL*�[C.1")4'O9OP* B ML.1")%m=
S^FI*+[)*+JP@�OP*KD1D;*KJ;1 O B ")OPMG.1OG&)JP*Q56ML*KJ·ML(h5�% 	 ])ML('*K%�MN(?*�:'4?@�*KJ B 5�%?%'"�M�H'4?J B (h5�OP*�5�%e@ 4'%'.\MQ=£S^M�" B+B 4'JPO

�9.;ML(�H'JL"�:h5�:'.;D1.;MT@ ��a9 * � 	 �A� � =�AE*+M�� :I*oMN(?*-H�*+%h5�D;MT@ B "�OPM/MN"�ML('*-:'4?@�*KJ9.;F�OP('*-FÉ5�.1D;O~ML"H?JL" B 4'JP*
MN(?*�4?%'.;MK=·,/('*�:'4?@�*KJ�1qO~*�+$H�* B ML*K7 B ")OPM~.1OGML('*9*�+$HI* B ML*K7ÀH'JL. B *9"�FIMN('*9"):�@P* B M~H'D;4'OW*�+$H�* B ML*K7�HI*K%'5�D;MT@
B "�OPM��

P �

Q
) � � � 
 � %�� ) � � 
 �E%;� U

%IO�� ��aY9G* ��	 � � � � � F = d �

a �



�9('*+JL* ) � � 
 �E%;�I�K� ) �E%;����aI9 * �E%;� � ��� � .;O~ML('*§7'*+%'OL.\MT@"�F�MN(?*§0.1%'.;0 4'0 "6F � B ")OPMLOx"�F�56D1D>:'.17?7'*KJPO
(h5Q[C.1%'&�.;7'*K%eMN. B 5�Dm5�%'7�.1%?7'*KHI*K%'7?*K%eM�7'.1O¨MNJL.;:'4?ML.1")%'O+=G,/('* �hJPOPM9MN*+JL0 "6F � F = d ��7'*KHI*K%?7'OZ"�%  .1%�MN(?*
:'.;7'7'.1%?& :�*+(h5Q[C.1")J � F = f ��]E�9(?. B (�.1%�ML4'JL%�.;O/5�F¿4'% B MN.1"�%�"�F�MN('*-JP*KOL*+JP[�*±H?JL. B *�	 =�,/(k4'OK]'ML('*-:'4?@�*KJ�1qO
H'JP"):'D1*+0 .;O�MN"OL*+M9ML('* B ")O¨MZ"6F 	 5�O�MN"0À.;%'.10.�C+*Z(?.1O/*�+$HI* B MN*K7 B ")O¨M5� F = d'��=

� �����2� � �7�������	��
 �!� ��� ��� �	����� ����� ��� �?�
,/('.;OxOL* B ML.1")%�4'OP*KO95�%�*�+$H�"�%'*K%eMN.15�DI7'.1O¨MNJL.;:'4?ML.1")%À"�F B ")O¨MNOxML" .1D;D14'O¨MNJL56MN*�5 B 5�OL*#�9(?*KJL*ZMN('*oOP4'H'HI")JPMLO
F¿")J�ML('*¸OL*KD;D1*+J�1qO B ")O¨M§7'.;OPMLJL.1:?4?MN.;")%�5�%'7�MN(?*±:?4?@)*+J�1qOZHh5Q@C0*K%eMo56JL*-%'"�M�:I")4'%'7?*K7�=
A 4'H'HI")OP*�MN('* B ")O¨M�%$'G"�FW*K5 B (ROP*KD1D;*KJY�x.;OZ7'.;OPMLJL.1:?4?MN*+7 5�Oo56%�.1%?7'*KHI*K%'7?*K%eM¸5�%'7�.17'*+%kML. B 5�D�*�+$H�" �

%'*+%kML.U5�DI7'.;OPMNJP.1:'4$MN.1"�%��9.\MN(�5�JL56MN*ZHh5�JL5�0À*�MN*+J���� � ]$. = *6= ) ��� �����=7 ����� a�� ����! =G,/('*K%m]?MN('*§OL4'H'HI")J¨M
"�FµMN('* B ")OPM�7'.;OPMNJP.1:'4$MN.1"�%'O�.1O/4?%C:I")4'%?7'*K7�=

"$#&%'%'(*),+.-/+10(_�2$354^`.68793^]M[$X;:�<D[^` ]!= _?>&] @ [�=A4^`B4C:�3-X;D ]84^`E3(].F�< ` XGDH:I4;: _ XKJL7/= _#X^_a` ].:�M�D ]84^`.3(].F�< ` ]!= _
N ] `BOC3G: ` XP7?:�3K:�Q X^` XR3S�T>2`BOaX^_ `�OaXU4RVIQWQ X^`.3^]M[XF8].DYD ] _�Z	4^`E3K: ` X!Z�V ]84

) � %��I�N%IO a
� �E� 9Ãa � O� � 7 � � ��� � 
 Q � �Ég?= � �

N OaXR3-X  � � � 4[7aX$[^] 2X�4\4RVIQWQ X^`E3(]M[]F8].DYD ] _�Z^@_< _#[^`E]!= _?4 N O ]M[�O`4^`.3(]M[^`EMaVG] _#[R3-XG:I4"X�4�: _9Db4�: ` ]84�2X�4
) �E%;��� %�cSdT<�3^`BOaXR3_Qe=I3-X�>�`�OaX XKJL7aX$[^` XGDf793(]M[$X ]84

a
�D� O a

� �E� 9 a � O  � ��
N O ]M[�O<]841: `gM XG:I4^`?`BOaX XKJL7aX$[^` XGDh793(]M[$Xf=i@�`BOaXh< _a].j�<aXUF8].DYD ] _�Zk4^`E3K: ` X!Z�Vl=i@Y`�OaXS4"X$[�= _9D�68793(]M[$Xh:�<D[^` ]!= _9c
mn35=A=i@Lc "hJL")0 � F = f ��]

) � %�� � %9G7 � � ��� � 
 Q P Q� 7 ��� � ��� � 
 � U T
O��o-7 � � ��� � 
 Q

� %9 7 � � ��� � 
 Q� � � 9 a � ��aY9G7 ��� � ��� � 
 Q �6O��o-7 � � ��� � 
 Q
� %�O a

� � � 9 a � O� � 7 � � ��� � 
 Q
a)a



F¿")J/OP")0À*-O B 5�D15�J �o95�%'7  � � �oI9 �� � ��� � 
 = X ")%?7'.;ML.1")%,� F = � �x.10H'D1.;*KO�ML(h56M �o � � �� 7 � ����� 

U T

�
�� � ��� � 
 ]C5�%'7�MN(k4'O  � � � ]'�9('. B (.1O�JP*��k4'.1JP*K7ÀOL.1% B *Y7 � � ��� � 
 Q 56%'7À.\MNO�7'*+JL.\[�5�MN.;[�* B 5�%:�*�5�JP:'.;MLJN5�JP.1D\@

DU56JL&)*§F¿"�J95D15�JL&)*4%�=
"h")J  � � � ]kMN(?*Z:'.;7'7'.;%'&³O¨MNJL56MN*+&�@ ) �  �G.;O�O¨MNJL. B MLD;@�.;% B JP*Q5�OP.1%'&'=£,/('*§0.1%?.10 4'0 "�F ��*�+$HI")%'*+% �

MN.15�D�7'.;OPMNJP.1:'4$MN.1"�%'O �9.;MN(#JN56ML*ÀH'5�JN5�0*+ML*KJX� .1O±7'.1O¨MNJL.;:'4?ML*K7 56O 5�%#*�+$H�"�%'*K%eMN.15�D~7'.1O¨MNJL.;:'4?ML.1")%�9.;ML(
JN5�MN*�Hh56JN5�0*+ML*KJ��D�#= �o*K%?"�MN*�ML('*�7'*+%'OL.\MT@ "�F9MN(?.1O�7?.1OPMLJL.;:'4?MN.;")%Á:e@ ) � � 
 � %�� � �=� 7 ��� � Q =È,/('*
*�+$HI* B MN*K7 Hh5Q@C0À*+%kMZ:e@�MN(?*³564 B ML.1")%'*+*KJ9.1O

P �
�
) � %�� ) � � 
 �E%;�

U
% � P �

�
% ) � � 
 � %��

U
%IO a

� �E� 9 a � O� � P �
�

7 � � ��� � 
 Q ) � � 
 � %�� U
%

� a
�D� O a

� �E� 9 a � O� � � P �
�

�=7 ��� Q U
%

� a
� �
a� O a� 9 a �6O� �

�
� L

!#* B ")0ÀH'5�JL*9MN('.;O~ML"³ML('*Z*<+$H�* B MN*+7�Hh5Q@C0À*+%kMx.1%�MN('*ZOL* B ")%'7��TH'JP. B *Z5�4 B MN.;")%�=G,/('*Z*�+$HI* B ML*K7 B ")OPM�"�F
MN(?*�0.1%'.;0 4'0 "6F�� *<+?HI")%'*+%eMN.U56D£7'.;OPMLJL.1:?4?MN.;")%'O �9.;ML(RJN56MZHh5�JL5�0*+MN*+JZ.;O �� � ]m5�%?7R:e@ 0*K0")J¨@$D;*KOPO
H'JP")H�*+JPMT@�]WML('*�*�+$HI* B MN*K7 B ")O¨M�"�F9MN('*�&)5�Hº:�*�M �x*+*K% MN('* �'JLOPM56%'7ºMN('*�OP* B "�%'7 ")JL7'*+J�OPMN56MN.;OPMN. B .;O

�� � ��� � 
 =�,/(k4'OxML('*o*<+?HI* B MN*+7H?JL. B *Z.;%�MN(?*§OL* B ")%?7 �TH'JP. B *-5�4 B MN.1"�%�.1OWMN(?*o*�+$HI* B MN56MN.;")%�"�FmMN('*oOP* B ")%'7
")JP7'*KJ9OPMN56MN.;OPML. B O+]E�9('. B ( .;O �� � O �� � ��� � 
 =

"·.1&�4'JL*�a¸.1D;D14'O¨MNJL56MN*+O�OL")0*-0 4'D\MN.;H'D1*oO¨@C0À0*+MLJL. B :'.17'7?.1%'&�OPMLJN56ML*K&).;*KO+=
_Z" �¸]mOP4'H'HI")OL*³MN('* :?4?@)*+JoOL*�MNO-5JL*KOP*KJ¨[)*�H'JP. B * 	 � � = i OP*KD;D1*KJ�7'"C*KOo%?"�M§H'5�JPML. B .;Hh56ML*³.;% MN(?*

5�4 B MN.;")%�.;F£('.1O B "�OPM�.1O9&)JP*Q56ML*KJ/MN(h56% 	 ]>5�%?7�OL*�MLML.1%'& ) � 	 ��� 	 OPH�* B .6�h*KO  � � 9 ����� � ��� � ��� � 
 � 
� � ��� � 
 .;%
� g$= � ��=G,/('*oH?JL"):h56:'.1D;.;MT@ ML(h56MxML('*§:?4?@)*+J �9.1D;D>FÉ56.1DhMN"³H'4'J B ('5�OL*¸5�%e@4'%'.\M�.;O7��a29 * ��	 � � � �K7 ��� � � ]
5�%'7�MN(?*±*<+$H�* B MN*+7 ML"�M�5�D B ")O¨MZ:e@�ML('*¸:'4?@)*+JZ.;O

P �

�
) � %�� ) � � 
 � %��

U
%?O�� ��a�9 * � 	 �A� �

� P �

�
% ) � � 
 � %��

U
%IO a�9 7 ��� � �� �E� 9Ãa � O� � P �

�
7 � � ��� � 
 Q ) � � 
 �E%;� U

%IO �27 ��� � �
� P �

�
�D�V%^7 ��� � Q U

%?O a�9 7 ��� � �� �E� 9 a � O� � � P �

�
�=7 ��� Q U

%?O ��7 ��� � � L

a F



0

2

4

6

8

1 0

1 2

0 0.5 1 1 .5 2

Va lu e

B
id

b id  w / C 1 = .1
b id  w / C 1 = .01
b id  w / C 1 = .001
b id  w / C 1 = .0004
b id  w / C 1 = .0003
b id  w / C 1 = .0002
b id  w / C 1 = .0001
b id  w / C 1  =  0

"·.;&)4'JL*¸a �	/ 4'D;ML.1H'D;* A @C0À0*+MLJL. B &�.17'7'.;%'&3">4?% B ML.1")%'O+=G,/('*+JL*o56JL* � OL*+D1D;*KJLO~:'.;7'7'.1%?&¸F¿"�J�OL5�D1*6= X ")OPMLO
5�JP*±7?.1OPMLJL.;:'4?MN*+75�O95�%.p=q.p=q7�*�+$H�"�%'*K%eMN.15�DE7'.;OPMNJP.1:'4$MN.1"�% �9.;MN(�JL56MN*-Hh56JN5�0*+ML*KJ-a)= A *+* �Ég?= � ��=

a�g



A .;% B * � �� �=� % 7 ��� � Q U
%����59�% 7 ��� � Q 9 ���������� � � �Q 	 � � �� � �¨a?9 7 ��� � � �=9 	�7 ��� � � ]kMN('*§5�:I"¥[�*§*<+?H?JL*KO��

OL.;")%�:�* B ")0*KO
a
�D� �¨a�9 7 ��� � � �	9 	�7 ��� � � O a�9 7 ��� � �� �E� 9Ãa � 9 7 ��� � ��� � 
 �

� �E� 9 a � � ��a�9 7 ��� � �6O���7 ��� � � L
!#* �x5�%eMÀML",�'%'7 ML('* "�H?MN.;0�5�D�JL*+OL*KJ¨[)*RH?JL. B * 	 F¿")J MN(?* :'4$@)*KJ+= �o.)B�*KJP*K%eMN.156MN.;")% "�FZMN('* 5�:I"¥[�*
*�+$HI* B MN*K7MN"�MN5�D B ")OPM�@C.1*KD;7'O

�V7 ��� � ��� � 
 �  � � 	:O:7 � � 9 � � 9Ãa �EL
A .;% B * ��� � ��� � 
 � .1O O¨MNJL. B MLD;@#H�")OP.;ML.;[)*6]~5�%'7 � 	 OK7 � � .1O�OPMNJP. B MND;@#.1% B JL*K5�OL.;%'& .1% 	 ]�ML('*�*�+$HI* B ML*K7
Hh5Q@C0À*+%eMZ.;O �k4h5�OL. � B ")%e[)*�+ .;% 	 =�,/(?*³")H$MN.10À5�D B ('"). B *¸"�F 	 ON5�MN.1O!�h*KO

� 	 O@7 � � ��� �VOËa�L � g?=\a � �

! .;ML( JL*+OLHI* B M�MN" 	 ]GMN(?*�JL.;&)(eMA�TOP.17'*À.1O�5 B ")%'O¨M�5�%eM�%'" D;*KOPO�MN(h56% a)]W5�%'7 ML('*�D1*�F»MA�^OL.17?*�.1% B JL*K5�OL*+O
OPMLJL. B MND\@ F¿JL"�03aZMN"±.1% �h%'.;MT@56O 	 &�"$*+O~F¿JP")0 � ML"³.;%E�h%'.\MT@)=G,/(k4'O+]$MN(?*KJL*Z0 4'O¨Mx:I*o5¸4'%'.)�C4?*§")H?ML.10À5�D
	 ON56ML.1O¨F»@$.;%'&,� g$=;a � ��=±V	�C4'56MN.;")% � g?=\a � ��.1Oo*;�C4?.;[65�D1*+%eMoMN"C� � � 9�	 ��� 7 � � 9 a)] �9('. B (È.1OoO¨MNJL. B MLD;@
HI")OL.\MN.;[�*�F¿")J·56D1D 	 � � =µS^M£F¿")D;D1" �9OEMN(h5�M 	�
 � �EMN('*~")H?ML.10À5�D)JL*+OL*+JP[)*xH'JL. B *WF¿")JµML('*~:'4?@)*+J·.;O£O¨MNJL. B MLD;@
D1*+OLO�ML(h5�%�('.1O/OP('")J¨MLFÉ5�D;D�HI*K%h56D;MT@ B ")OPMK=W,/('.1OD�h%?7'.1%'&�.;O B ")%?OL.1O¨MN*+%kM��9.\MN(�MN(?*-")H?MN.;0�56D�JP*KOL*+JP[�*³H'JP. B *
JL*+OL4'D\M �É*�=q&'= / B+i F¿*K* 5�%'7 / B / .1D;DU5�% ��a � d . �A�-�9('*+JL*�MN('*OL4'H?H�")J¨M"�F B ")OPMLOÀ.;O�JL*+OPMNJP. B MN*K7 MN"½:I*
:I")4'%'7'*+7�=

"·.1&�4'JL* F 7'*K0")%'O¨MNJN5�MN*KO9MN(?*³JP*KDU5�MN.1"�%'OL('.;H�:�*�M �x*+*K%RML('*³:?4?@)*+J�1qO§JL*+OL*+JP[)*³H'JL. B *6]�56%'7 ML('*¸H'JL"):��
5�:'.;D1.\MT@ºMN(h56M�OL('* �9.;D1D �9.1%ÃML('*È5�4 B MN.1"�%�=Å! ('*K% ML('*RJL*+OL*+JP[)*ÈH'JP. B *R.1O�D;" �¸]9ML('*RH'JP"):h5�:?.1D1.\MT@ "�F
H'JP" B 4'JL.;%'&½ML('*�"�:�@P* B M�.1O�D;" �¸= i OÀML('* :?4?@)*+J�.1% B JL*K5�OL*+OÀMN(?* JP*KOL*+JP[�* H'JL. B *�]�MN('*H'JL"�:h5�:'.;D1.;MT@Á"�F
H'JP" B 4'JL*+0À*+%kMZ5�D;OL"�JL.;OL*+OK=
,/('* :'4$@)*KJ§Hh5Q@$O�MN('*³H'JL. B *³"�FGMN(?*�"):�@P* B M§.;FGH?4'J B (h56OL* .;OZ0À5�7'*6]m5�%?7R.1% B 4'JLOZ5�HI*K%h56D;MT@ B "�OPMo.\F

OL(?*�FÉ5�.1D;O/MN"�H?JL" B 4'JP*�5�%R"): @P* B MK=§ST%"£.1&)4'JP*�g$]IML('*�*<+?HI* B MN*+7ÈML"�M�56D B ")OPM§"�FGMN(?* :'4?@�*KJK] B ")%'OP.1O¨MN.1%?&
"�FEML('*-H'4'J B (h5�OL* B ")OPM/5�%'7�MN(?*oH�*+%h5�D\MT@ B ")OPMK]'.1O�&).;[�*K%�5�O/5�F¿4?% B ML.1")%�"6FEMN('*o:?4?@)*+J�1qO�JP*KOP*KJP[�*¸H'JL. B *�]
�9('*+JL*�� � � ] �+� a�56%'7 � � � L � =¸!#*�OL*+*�MN(h56M§MN('*�*<+?HI* B MN*+7½ML"�M�5�D B ")O¨M¸.1OZ0À.;%'.10.�C+*K7 �9(?*K%
�9('*+%�ML('*�H'JP"):h5�:?.1D1.\MT@¸"�FIH'4'J B (h5�OL*/.;O � = d?a�g?] �9('. B (�" BKB 4'JLO·F¿JP")0 "·.1&)4?JL* F ] �9('*K%�ML('*�JL*+OL*+JP[)*9H'JP. B *
.1O 	K� � L F d?=G!#* B 5�%�[)*+JL.\F»@�MN(h5�M/MN('*+OL*±Hh5�JN560À*�MN*KJPO9ON56ML.1OPF»@ÀMN('*¸")H$MN.10À5�D;.;MT@ B ")%?7'.;ML.1")%,�Ég?=;a � ��=

aQc



0

0.2 5

0.5

0.7 5

1

0 0.2 5 0.5 0.7 5 1 1 .2 5

Re s e r v e  P r ic e

P
ro

b
a
b

il
it

y

"·.;&)4'JL* F ����JL"):h56:'.1D;.;MT@�"�F���4'J B (h5�OL.;%'&�[COK= &x4$@)*KJ;1 O±89*KOP*KJP[�*��WJP. B *�=o,/('*+JL*�5�JP* � OP*KD1D;*KJPO§:'.;7'7'.1%?&
F¿")J³ON5�D;*�= X ")O¨MNO�5�JP*�7'.1O¨MNJP.1:'4?ML*K7 5�O 5�%º.p=q.p=q7Á*<+?HI")%'*+%eMN.U56Dx7'.;OPMNJP.1:'4$MN.1"�%2�9.;ML(ºJN56ML*�Hh5�JL5�0*+MN*+J�a)=
,/('* D;" �x*+J§D1*�F»M B ")JL%'*+J B ")JLJP*KOLHI")%'7?OoMN"�5ÀD1" ��JL*+OL*KJ¨[)*�H'JP. B *�]�56%'7�MN(?*�4'H'HI*KJ B ")JP%'*KJ B ")JLJP*KOPH�")%?7'O
MN"5�('.1&�(�JL*KOP*KJ¨[)*�H?JL. B *�=

a¥f



0

0.2

0.4

0.6

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

Pro b a b ility  o f Pr o c u r e m e n t

D
o

ll
a
r

E x p e c te d  S h o rta g e  C o s t
E x p e c te d  P a y m e n t
T o ta l C o s t

"·.;&)4'JL*³g � ��JL"�:h5�:'.;D1.;MT@�"6F ��4'J B (h56OL.1%?&�[$O+=-V +$H�* B MN*+7È,£"�MN5�D X ")OPMoML" &x4$@)*KJ+=-,/('*KJP*�5�JP* � OP*KD1D;*KJPO
:'.;7'7'.1%?&9F¿"�JEON5�D;*�= X ")OPMLO·5�JP*W7'.1O¨MNJL.;:'4?ML*K7±5�Oµ5�%±.p=q.p=q7±*<+$H�")%?*K%eMN.15�De7'.1O¨MNJP.1:'4?ML.1")%7�9.\MN(±JN56ML*�Hh5�JL5�0À*�MN*+J
a)=µ,/('*~H�*+%h5�D;MT@ B ")OPM�F¿")JEFÉ5�.;D1*+7±H?4'J B (h56OL*x.;O � = ��� 7?")D1D15�JLO+=µ,/(?*�*<+?HI* B MN*+7 B ")O¨M£ML"�ML('*~:'4?@)*+J B ")%'OP.1OPMLO
"�FµMN('*¸*<+?HI* B MN*+7RHh5Q@C0À*+%kMZ5�%?7 *<+?HI* B MN*+7�HI*K%h5�D\MT@ B "�OPMQ=

a �



� � ���� ����� 
 �!� �	� ��� �	�;� � �^� � �<� �I�
,/('.;OOP* B MN.1"�% 56OLOL4?0À*+O�ML(h56M�MN(?*�OL*KD;D1*+J�1qO B ")OPM�('5�O5È4?%'.;F¿")JP0 7'.;OPMLJL.1:?4?MN.;")%�=ÁS^M�OP('" �9OML(h56M�MN(?*
:'4?@�*KJ;1 O9OL(?")JPMPFÉ5�D1D�H�*+%h5�D;MT@ B "�OPM9.1Ox('.1&)(?*KJxML(h5�%�MN(?*-('.1&)(?*KOPM�H�")OPOL.;:'D1* B ")OPM�:k@�MN('*-OP*KD1D;*KJ+]?5�%?7�ML(k4'O
MN(?*±:?4?@)*+JZ0À5Q@�OL*�M�ML('*¸JL*+OL*KJ¨[)*³H'JL. B *¸D1*+OLO/MN(h56%�ML('*¸0�5 +?.;0 4'0 B ")O¨MZ"6F£ML('*¸OL*KD;D1*+JK]h5 B (?.1*+[C.;%'&ÀD;*KOPO
MN('5�%ML('*¸&)D1"�:h5�D1D\@�")H?ML.10À5�D�5�D;D1" B 56ML.1")%À"�FµMN('*¸"):�@P* B MK=
A 4'H'HI")OP*�MN('* B ")O¨M %$'�"�F9*K5 B (º:'.17?7'*KJb�§.1O±7'.;OPMNJP.1:'4$MN*K7 5�O 5�4?%'.;F¿")JP0 � � �Qa �-7'.1O¨MNJL.;:'4?ML.1")%�]µ.p=q*�=

) � %��I� a � ��� Q�� �  =�,/('*±OL4'H'HI")J¨MZ"6F B ")OPM�7'.;OPMNJP.1:'4$MN.1"�%'O�.1O/:I")4'%?7'*K7�=
"$#&%'%'(	� +.-/+�
 4^] _�Z;`BOaX1< _a] @=I3_Q � � �Qa �1D ]84^`E3(].F�< `E]!= _ =i@ [�=A4^`�4�> 4RV QWQ X^`.3(]M[1F8].DYD ] _�ZX4^`.3K: ` X!Z ]MX�41:�3-X
Z ]� X^_ F�V

) � %��I� a.O �E� 9 a � %� O� � ��a�9 %�� � ��� �
@=I314A=IQ X14"[G:�M :�3 �o�� � �� 7 � �	��� 
 U T

� �� : _9D� � � �oI9 �
� ��� � 


� � c��,OaX XKJL7aX$[^` XGDf793(]M[$X ]84
F� OËa O� � �

N O ]M[�O�]84U: `gM XG:I4^`	`BOaX&XKJL7aX$[^` XGDS793(]M[$Xf=i@Y`�OaXh< _a].j�<DXUF8].DYD ] _�Zk4^`E3K: ` X!Z�V;] _B`�OaX 4"X$[�= _9DS793(]M[$X1:�<D[^` ]!= _9c
mn35=A=i@Lc "h")J�% � � � �Qa ��]

) � %�� � %.9 �¨a�9 %;� � � ��� � 
 P Q
�
��a�9

T
� � ��� � 


U T
O��o(�¨a�9 %;� �

� � � 9 a ��%� O a� 9 a� ��a 9 %�� � ��� O��o ��a 9 %�� �
� � � 9 a ��%� O a� O� � ��a�9 %�� �

F¿")J±OL")0*O B 56DU5�J��o<� � �� 7 � ����� 
 U T
� �� 56%'7  � � �o�9 �� � � = A .;% B * �¨a�9\%;� � ��� MN*+%'7'O³ML"

HI")OL.\MN.;[�*§.;%E�h%'.\MT@�56O %§5�H?H'JL"e5 B ('*KOoaoF¿JP")0 D1*�F»MQ] �x*-JP*��k4'.1JP*§MN('56M  � .;O�%'")%'%?*K&e56ML.;[�*§F¿")J ) �  �GMN"�:I*
H'JP")H�*+JK=W,/('*¸*�+$HI* B MN*K7�Hh5Q@$0*K%eM�0À5�7'*-:e@�MN(?*±:?4?@)*+JZ.;O

P �

�
a.O �E� 9Ãa ��%� ) � � 
 � %��

U
%IO P �

�
 � ��a 9 %�� � ��� ) � � 
 �E%;� U

%
� a� P �

�
) � � 
 � %��

U
%?O � 9 a� P �

�
% ) � � 
 � %��

U
%?O� � P �

�
�¨a 9 %;� � ���  �:�¨aY9 %;� ��� �

U
%

� a� �¨a �6O � 9 a� � a� O a �6O� � � � F� O a O� � �FL
a .



!#* JL* B 5�D;DµML(h56MoML('* *�+$HI* B MN*K7½Hh5Q@C0À*+%eM-"�FWMN('*�OL* B ")%'7ÈH'JP. B *�5�4 B MN.1"�%�]m.;% �9('. B (È:'.;7'7'.;%'&�56M B ")O¨M
.1O�ML('*#4?%'.��k4'*½OP@C00À*�MNJL. B *��k4'.1D;.1:'JP.14'0]9.1O�MN(?*#*<+?HI* B MN*+7 B ")O¨M�"6F�MN(?*#OP* B "�%'7Å")JP7'*KJOPMN56MN.;OPMN. B =
i OPOL4'0.1%?&¸ML('*�4'%'.;F¿"�JL0 � � ]\a �·7'.;OPMNJP.1:'4$MN.1"�%�"�F B ")OPMLOK]kMN('*9*�+$HI* B MN*K7�Hh5Q@$0*K%eM~.1O �� � �

]kML('*9*�+$HI* B ML*K7
B "�OPM�"�FµMN('*¸OL* B ")%?7�")JP7'*KJ9OPMN56MN.;OPML. B O/"6F?� 4'%'.\F¿")JL0 � � ];a �x7?.1OPMLJL.;:'4?MN.;")%'O+=

S^F>MN('*+JL*�.;O�5§JL*+OL*+JP[)*9H'JP. B * 	 � �¤a�� � ��]6ML('*K% ML('*�OP@C00À*�MNJP. B _Z5�OL(��T*��k4'.;D1.;:'JL.;4'0 B ")JPJL*+OLHI")%'7'.;%'&
MN"  � � � .;O·4'%?.��k4'*�=·,/('*/:'.17?7'.1%'&ZOPMLJN56ML*K&�@ 5�%'7 MN(?*�*�+$HI* B ML*K7H'JL. B *�7'"-%'"�M�7?*KHI*K%'7�")% ML('*�*�+?5 B M
B "�OPM�"�F·ML('*¸JL*+OL*KJ¨[)*³H'JL. B *±5�O9D1")%?&À56O�.\M9.1O�56M9D;*Q5�O¨M³a�=~,/(?*KJL*�F¿")JL*6]hMN('*±*�+$.1O¨MN*+% B *±"�F�56%�5�JP:'.;MLJN5�JP.1D\@
('.;&)(�JL*KOP*KJ¨[)* B ")O¨M§*+D1.10.1%'56MN*+O�MN(?*±0�4'D;ML.1H'D;. B .\MT@�"�F£:'.17'7?.1%'&�O¨MNJN5�MN*K&�.1*KO+=
S^F 	 � � � �Qa ��]$MN(?*K%�.;M�F¿"�D1D1" �9O~F¿JL")0 ) � 	 �I� 	ÅMN('56M  � � 9 �� �¨a.9 	 � � =�,/('*-*<+?HI* B MN*+7ML"�M�5�D

B "�OPM9MN"�MN(?*±:?4?@)*+JZ.;O�MN('*¸OL4?03"�F£ML('*¸*�+$HI* B ML*K7 Hh5Q@$0*K%eM§5�%'7�MN(?*±*<+$H�* B MN*+7RHI*K%h5�D\MT@ �

P �

�
) �E%;� ) � � 
 � %��

U
%?O�� �¨a�9 * � 	 �A� �

� a� P �

�
) � � 
 �E%;�

U
%IO � 9Ãa� P �

�
% ) � � 
 �E%;�

U
%IO� � � P �

� U
%IO � ��a�9 	 � � L

A .;% B * ) � � 
 � %���� � % ��a�9:%�� ��� � ] ��*�(h5Q[)* � �� ) � � 
 �E%;� U
%�� a�9 �¨a�9�	 � � ]E5�%?7 � �� % ) � � 
 �E%;� U

% �
�39�%.�¨aY9 %�� � 9 �� � �

��a�9 %;� � � � � �Q 	 � � 9 	9�¨aY9 	 � � 9 �� � �
�¨aY9 	 � � � � O �� � �

=�,/(k4'O+]IML('*±5�:I"¥[�*
*��k4h5�MN.1"�%'O9:�* B ")0*KO
�¤aY9 ��a 9 	 � � �� O � 9 a� �39 	9�¨a�9 	 � � 9 ��a 9 	 � � � �� O a O a� OËa �a9 ��a�9 	 � � 	 O � ��a�9 	 � � L
S^M B 5�%�:I*¸OL('" �9% ML(h56M9MN(?*±7?*KJL.\[656MN.\[)*-"�FµMN('*¸*<+?HI* B MN*+7 MN"6M�5�D B ")OPM�.;O

�¨a�9 	 � ��� � � F � 	 9 � F O �2� � �EL
,/(k4'OK]hML('*¸*�+$H�* B ML*K7�ML"�M�5�D B ")O¨MZ.;O �k4h5�OL. � B ")%e[)*�+�]I5�%'7.1O/0.1%?.10.�CK*+7 �9('*+%ML('*¸:'4?@)*+JZOP*+MLO

	 � 0À.;% j ��� O F
F � �Ka�l L

!#*�"):'OP*KJ¨[)*�ML(h56M 	 .1OÀ56MÀ0À")O¨M�a .;FZMN('* OL('")J¨MLFÉ5�D;D9H�*+%h5�D;MT@ B ")OPM �¶.1OÀ56MÀ0À")O¨M � � ��� � 
� =ËV�[�*K%
.;F±MN(?*#OP('")JPMPFÉ5�D1D§H�*+%h5�D;MT@ B ")O¨M�.;O&�JL*Q5�MN*KJ�ML(h5�% MN('*½OL4'H?JL*K0�4'0 "�F³ML('*½OL4'H'HI")J¨M�"�F B ")O¨MNO �É*6= &'=
� � �¤a�� � � ��� � 
� ��]D��* OL*+*RMN(h56M�.;M�0�5Q@ OPML.1D1D�:I*�")H?ML.10À5�D/F¿")JÀML('*R:'4$@)*KJ�ML"ºOL*�M�5ÁJL*+OL*+JP[)*ÈH'JP. B *
OL"�0À*��9('*KJP*³.;%�ML('*¸.1%eMN*+JL.;")J�"�FµMN('*¸OP4'H'HI")JPM�"�F B ")O¨MNO+=

a�d




 
 � � � �
�_�

���������	��
��
������]+.-/+S0^_ `BOaXP@=I3 N :�3KDf2$354^`.68793^]M[$X�:�<D[^` ]!= _?>�4R<A7Y7/=A4"X `BO?: `�`�OaX	4R<A7Y7/=I3(`�4l=i@ `BOaXlD ]84R6`.3^].F�< ` ]!= _`=i@;[�=A4^`B4X: _9D `BOaXXD ]84^`E3(].F�< `E]!= _'=i@;[�=I3_3-X�4[7/= _9D ] _�Z F8].DI4fQ^:R7Y7aXGD\F�Ve:^4RV QWQ X^`.3(]M[XF8].DYD ] _�Z
4^`.3G: ` X!Z�V ) :�3-X [�= _a` ] _/< =I<Y4�c��,OaX^_?>%)\]84U4^`.3(]M[^`EMaV<] _#[R3-XG:I4^] _�ZYc
mn35=A=i@Lc A 4'H?H�")OP* ) � % J ��� ) �E% J J ��F¿")JoOP")0À*W% J 
>% J J =±ST% � F = g'��]�MN('*�D;*+F»MoOP.17'*�*<+$H'JL*+OLOL.;")%#5�O7�x*+D1D�56O
MN(?*³OP* B "�%'7RMN*+JL03.1%MN('*±JL.;&)(eM�OL.17?*³7'*+H�*+%'7'Oo"�% %-")%'D\@�MN('JP")4'&)(,) � %���= &�@�M�5 �C.;%'&�MN('*±7'.)B�*KJP*K% B *
"�F-) �E% J ��5�%'7 ) �E% J J ��] �x*¸&)*�M�% J �N% J J .10H'D\@$.;%'&�ML('*¸.1% @P* B MN.\[C.;MT@�"6F )W=
A 4'H'HI")OP*�]�:e@���5Q@ "�F B "�%kMLJN5�7?. B ML.1")%m]>ML(h56M ) �  ��.1OZ%'"�MZ.1% B JL*K5�OL.;%'&'=�,/('*K%�]IMN('*+JL* 0�4'OPM§*�+$.1O¨M�% J

5�%'7/% J J OL4 B (�ML(h56M % J 
\% J J 56%'7 ) �E% J ��� ) � % J J ��= A .;% B * ) �E% J J �W0�5 +$.;0À.)CK*KO�ML('*§*<+?HI* B MN*+7H?JL" �'Mx"�FEMN(?*
:'.;7'7'*KJ/&�.;[)*+% (?.1O B "�OPM�% J J ]h.;M�F¿"�D1D1" �9OxML(h56M

� ) � % J J �	9 % J J �	 �� � ) � % J J ��.1O�ML('*¸('.1&)(?*KOPM�:'.;7 � � � ) � % J �	9 % J J �	 �� � ) �E% J �/.;O�MN('*¸('.;&)('*+OPM9:'.;7��ML
"hJL")0 ) �E% J J �U� ) � % J �§5�%'7RML('* B ")%eMN.1%k4'.\MT@�"6F~ML('* OP4'H'HI")JPM-"6FW:'.17'O+]mMN(?* H'JL"�:h5�:'.;D1.;MT@�ML(h56M ) � % J J ��.;O
MN(?*±(?.1&)('*+OPM�:'.;7.;O/OPMLJL. B MND\@�&)JP*Q56ML*KJ/MN('5�%ML('*¸H'JL"�:h5�:'.;D1.;MT@�ML(h56M ) �E% J ��.1O�ML('*¸('.1&�('*KO¨MZ:?.17�=G,/(k4'O+]

�E% J J 9 % J �	 �� � ) �E% J J �x.1O�MN(?*±(?.1&)('*+OPM�:'.;7 � 
 � % J J 9 % J �	 �� � ) � % J ��.1O�ML('*¸('.1&)(?*KOPM9:?.17��EL
&�@�567'7'.1%?&�M ��"À5�:�"�[�*±.;%'*��k4h56D1.;ML.1*+OK] ��*±&)*+M

� ) �E% J J �?9 % J �? �� � ) � % J J �x.1O�ML('*¸('.1&�('*KO¨MZ:?.17 � � � ) �E% J �?9 % J �? �� � ) � % J �x.1O�ML('*¸('.1&)(?*KOPM�:'.;7 �
B "�%kMLJN5�7?. B ML.1%'& ML('*¸")H?ML.10À5�D1.\MT@À"6F ) �E% J J ��=G!#* B ")% B D14'7'*-ML(h56M )Á.;O/OPMNJP. B MND;@�.1% B JL*K5�OL.;%'&'=
� �	� �4��� � � � !.��� �-� � �
,/('*�564?MN('"�JLOo(h5Q[�*�MNJP*K0*K%'7'"�4'OLD\@ :I*K%?*;�'ML*K7 F¿JL")0�")%?&)").1%?&�7'.;O B 4?OLOL.;")%'O#�9.\MN( / . �6* "hJL*K.;0À*+J§56%'7
i 0À5�J A 56H'JN5?=

���1���7���7��Y���
X 5�JP*+@)]���= ��a ��� g'��]��L89*KOL*+JP[656ML.1")% ��JL. B * i %'%'")4'% B *K0*K%eM�.;% A *Q5�D;*K7 &x.;7 i 4 B MN.1"�%'OK]����/=I<�3(_9:�MS=i@
0(_9D�< 4^`.3(].:�M���[�= _T=IQ ]M[�4e]$c'a �Éc'��]'c F a! Cc F
� =

a �



�-D1*+0ÀHI*KJP*KJK] �µ= � F����'F ] i 4'&)4'*+OPM<��] �PYZOL.;%'&95�%'7 i :'4'OL.;%'&�V B ")%'"�0À. B ,/('*K"�JP@ ��A�*+OLOP")%'O�F¿JL")0 i 4 B MN.;")%
�o*+OL.;&)%�]��5� � �¸= Hh564'D �kD1*+0ÀHI*KJP*KJ+= ")JP&'=

/ B+i F¿*K*6]¸8±= �£=95�%'7 / B / .1D;DU5�%�]��?=-�¨a � d . ��] � i 4 B ML.1")%?O 56%'7 &x.17'7?.1%'&']�� �/=I<�3^_9:�Mk=i@ ��[�= _T=IQ ]M[
� ] ` XR3K: `E<�3-X)] F fE� F ��] �����  . g)d?=

/ .;D1&)JP")0 ] �£=k8¸=k5�%'7�!#*K:I*KJK]$8¸=��?= �¨a � d F ] A *+H�*+0 :�*+J���] � i ,/('*K")J¨@�"�F i 4 B MN.1"�%'O~5�%'7 X ")0ÀHI*+ML.;ML.;[)*
&�.17'7'.;%'&']�� ��[�= _T=IQ X^`E3(]M[G:h]>f � � f ��]�a � d �  >a)a F F =

/@�*KJLOP")%�]I8¸=%&§=���a � d?a ��]��N<oH?ML.10À5�D i 4 B MN.1"�% �o*KOL.;&)%�]���� : `BOaXRQ^: ` ]M[�4	=i@�� 7aXR3K: `E]!= _?4	��X�4"XG:�3$[�Om] � ]
f6d� . g?=

89.1D1*�@)]
�?='8�=�5�%?7 A 5�0 4'*+D1OP")%�]�!�= "x= ��a � d?a ��] �L<-H$MN.10À5�D i 4 B MN.;")%'O+] ��� Q XR3(]M[G: _ ��[�= _T=IQ ]M[�YX �"]MX N ]
. a)]hg)d?a  $g �'F =

�o. B �kJL*+@�])!�=%��a ��� a ��] � X "�4'%eMN*KJPOLHI* B 4'DU56ML.1")%m] i 4 B MN.;")%'OK])5�%'7 X ")0HI*+MN.\MN.\[)* A *Q5�D;*K7 ,µ*K%'7?*KJLO+] � �/=I<&3_6
_9:�M =i@1d�] _9: _#[$X)]�a � ]hd� $g . =

FK�


