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

�&,(-/.0-1.324-6587&9;:=<8,(->
	9?.0.A@B<C<D-1-�EGF(F(5C9IH?-'<D,(-'J(9LK1<89?5DEGM
J(@B7878-15C<DE;<D@B9?NO9G:P��E;N(@Q-1MSRG9?7C-6F(, �
EG5�H?-1T

�UEWV8E;M���EG7
�#X(F4-65�HL@Q78@BN(YA$Z589G:[-178789G5

!�X(F\EG]^��@Q7C_	EG7

��@`E;N(N(-/
	9L9?]

+a9?,(EGN b�X(.0EG5

�	-1,(589L9?c>�#,(@B5DEGc1@

�	9?2Ode-6-6.A7

��-fE;Ng9;:=<8,(->�'58EGJ(X\E;<8->�#Kh,(9L9?M




	9?FiTL58@QYG,j< Kk 2iTO��E;N(@Q-1M�RG9?78-1F(,l��EG5CHG-1TamGnGnUo
�
MBMS!�@QY?,i<D7�!�-67C-65�H?-6J



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

2iT
��EGNU@Q-6MpRG9?78-1F(,l��EG5CHG-1T

$%5C-67C-6Ni<D-1J <D9q<D,(-/�rEGK1X(MB<sTt9G:=<8,(->�'58EGJ(X\Eu<D-/�#Kh,(9L9?MS9G:
�&,(-v��N(@BHG-65C78@B<sTw9G:x��-zyUEG7�E;<���58MQ@BN(YG<89?N^@QNg$xE;5C<D@QEGMS�\X(M|{\MQMB.0-1Nj<

9G:�<D,(-/!�-6}jX(@B58-6.A-6Ni<87
:[9?5�<8,(-/��-6Y?5C-6-'9G:

�'�'
	���'!~����$%�������'�(��$%���

���
���
����*��%!
�#�s�	�)�������Z�
���O�Z����!��S�����������
��X(Y?X(7�<
mGn?nUo



��
�b/�
��d����%�'�>+a�������
�x@Q5C7C<&�%_	EGNi<�<893<D,\E;N(]w.vTtF(58@BN(K6@BF\EGMpE;JUHL@Q78-156�\��51�\�UEIV8EGMS��EG71�U_�,(9?7C-/-1N(K69GX(5DEGYG-6.A-6Ni<

@Q7'EwFU58@QNUK6@QF(EGMx5C-fEG7C9?N�:[9G5�.vT {(N(@Q7C,(@QN(Yw<8,(@Q7�JU@Q787C-65�<hE;<8@Q9?Np�3+ EGNiTl<8@Q.A-676�p_�,U-6N���_	EG7/E;<�<D,U-
F49?@QNi<�9G:pYG@BHL@QN(Y'X(F��#��51�j��EG7�-6N(K19?X(5DE;Y?-6J0.0-&<D9/K69GNj<8@QNjX(-;�%��56�j��EG7Z_	EG7�EGMB789'@QNU7C<D5CX(.A-6Ni<hEGMr@BN
F(X(7C,(@QNUYw.0-'<D9I_	EG58JU7�.tE;NjTg7CX(K6K1-6787�:[X(MPF(XU2(MQ@BKfE;<8@Q9?Ng-1��9?5C<876����EG.�78X(5C-v<D,(E;<�<8,(@Q7�-zy#F4-658@B-6N(K1-
_�@QMBM\2�-�HL@B<hE;MrEG7	�ZK19?Ni<D@QNjX(-�<D9>F(X(587CX(-
5C-67C-fEG5CKh,^@QNi<D-158-67�<D71���PEGMQ7C9>_	EGNi<	<D9>-zy#F(5C-6787&.>TqJ(-6-1F�-17C<
EGF(FU58-6K1@`E;<8@Q9?N�<89���51�W!�XUF\EG]��	@B7C_	EG7�9G:(�����#���
.A-67�!�-67C-fEG5CKh,�
	-6Ni<8-65=:[9G5S,(@Q7�,(-1MQFp�=��-�EGM|_�EfTL7
78-1-6.A-6J3<89�,\EfH?-	<8@Q.A-Z<D9�K158@B<8@Q}jX(-�.vT'_	9G58]>EGN(J3Y?@|H?-�<D,(-�-�y#K6-6MBMQ-1Nj<xF�9G@QNi<D-1587PE;7=<D9
,(9I_�@B<=K69?X(MBJ
24-v@Q.AF(5C9WHG-6Jp����@Q7�-zyL<D-1N(78@|H?-�]jN(9I_�MQ-1J(Y?-�E;N(Jl@QNU78@QYG,j<�EGMQMB9I_	-1J ,(@B.�<89wK69GN(78@B7C<D-1Ni<DMBTg:[9LK6X(7�9?N
EG5C-fEG7�<8,\E;<�N(-1-6J(-1J�K1M`EG5C@B{\K6E;<D@B9?Np���&,(-qEG.A9?X(Ni<�9;:�<8@Q.A-v,(-�J(-1J(@QK6E;<D-1J�_�EG7�_�-6MBMx24-1T?9GN(J�E;NjT
-zy#F4-6Kz<hE;<8@Q9?N(7><D,\E;<3��K69?X(MBJ�,\EfH?-^,\E;Jp����:[-6-1M	H?-15CT�:[9G5C<DXUN\E;<D-A<D9�,\EfHG-^,\EGJ�<8,(-wF(5C@BHL@QMB-6Y?-A9G:
_�9?58]j@QNUYq_�@|<D,^249G<D,O��51�(��EG7�E;N(Jg��56�(��@Q7C_	EG7�EGNUJg��-67CF�-1K6@QEGMQM|TAH;EGMBX(-
<8,(-�:[58@B-6N(J(7C,(@QFw<8,\E;<&_�-
,\EfH?-/J(-zH?-6MB9?F4-6Jg9WHG-65�<D,(-�TG-fEG5C76�

�h��.�EGMB7890EGF(F(5C-6K6@QE;<D@|H?-�<D9t��56�r�S-6NUNjTl��MQ@B]G-65&9G5
��Ef_�58-1N(K6-���-658];-6MB-1Ta�
E;<8@Q9?N(EGMS��EG249?5DEu�
<D9G58@Q-17P_�,(9�<D9L9?]><8,(-&<D@B.0-	<89�58-zH#@B-1_�.vTv_�9?58]qE;N(J�_�@B<D,�_�,(9G.���_	EG7�EG2(MB-�<D9�K19;��EGX#<D,(9?5Z7C9?.A-
F\EGF4-65C76����@B7&@QN(7C@QY?,i<87�_	-158-'H?-65�TO,(-6MBFU:[X(M��

�qEGMQ7C9e_�9?X(MQJ�MQ@Q];-g<89�-�yUFU58-67C7OEGF(F(5C-6K1@`E;<8@Q9?N�<D9���5C76����@`EGNUN(-l
	9L9?]r��+a9?,(EGN�b�X(.0EG56�
�	-1,(589L9?cv�#,(@Q58EGc6@�EGNUJl�	9?2gd�-1-6.A7�:[9?5�24-6@QNUYA_�@BMQMQ@BN(Y3<D9078-15CH?-v9?N .vTOK19?.A.0@|<8<D-1-G����78F4-6K1@`EGM
N(9G<8-&9G:4<D,\EGNU]L7%Y?9L-67P<89/��56�;de-6-1.07Z:[9?5x,(-6MBF(@QN(Y�.A-�_�9?58]v<8,(589GX(Y?,�<D,(-�E;J(.0@BN(@Q7�<D58E;<D@|H?-	JU-1<hE;@QMQ7
58-1M`E;<8@QN(Y3<89qY?5DEGJUX\E;<D@B9?Np�

+a9?7C<x9G:\E;MQMi��_�9?X(MBJvMQ@B]G-Z<D9�-zy#F(5C-6787x,(-fEG5�<8:[-1MB<=EGF(F(5C-6K1@`E;<8@Q9?N'<D9�.vT�:�EG.A@QM|T
_�,(9�-zy#,(@Q2U@B<D-1J
<D5C-6.A-6N(JU9?X(7&F\E;<8@Q-1N(K6-'EG7&�Z_�9?58];-6JO<D9I_	EG58J(7�K19?.0FUMQ-1<8@QN(Yv.vTtJU@Q787C-65�<hE;<8@Q9?Np�x�&,(-65C-'_�-65C-'.tEGNiT
<D@B.0-17	<D,(E;<&<D,(-zT^,\EGJ^<89A-1N(J(X(5C-'Y?58-6E;<�7DEGK158@|{\K6-/EG7&�%_	9G58]G-1Ja<s_�9�VC9G2(7�EGN(JgE;<&<8,(-�7DEG.A-�<D@B.0-

@BH



_�9?58];-6J^<D9I_	EG58J(7&K19?.AF(MQ-z<D@QNUYv.vT0-6J(XUKfE;<8@Q9?Np�Z�%E;.�EGMB7893YG5DE;<8-1:[X(M4<D,\E;<&�'9LJw,\E;7�Y?@BHG-6N^.A-
<D,U-
EG2(@BMQ@|<sTA<8907�<DX(J#T?�(<D9AMQ-6EG58N��\EGN(J^<D9AF(X(5C78X(-'5C-678-6EG58Kh, @QN^K69G.0F(X#<D-65�7CK6@Q-1N(K6-;�

�x@QN\E;MQMBTG�\�&EG.�Y?58E;<D-z:[X(MS<D9w�����#���
.A-67
!�-178-fE;58Kh,�
	-6Ni<8-65q��+a9G��-1<��=@Q-6MBJp�4
�EGMB@B:[9?5CN(@`EU� �
:[9?5'78XUF(F�9G5C<D@BN(Ya<8,(@Q7�_�9?58]¡J(XU58@QNUYa.vT�HL@B78@B</@BN�<8,(-t7CX(.0.A-65'9G:�oI¢?¢?¢gEGN(J�:[9?5'.tEG]j@BN(YgEIH;EG@BM|�
EG2(MB-q.3X(MB<8@QK19?.0FUXU<D-15�58-67C9?X(5CK6-67>_�,(@QKh,�_	-158-wX(7C-6J�<89aK19?N(J(XUK1<3-�y#F�-158@Q.A-6Ni<876�wd£@B<8,(9?XU<'<8,(-6@B5
K69L9?F4-658E;<D@|H?-�E;Y?58-1-6.A-6Ni<D7'����
&
���mW��¤G¥G¢i¤#�LEGN(JO�����wmW�Dof¦i¥?nG¥i�Z<8,(@Q7%_�9?58]q_	9GX(MQJ^N(9;<�,\EfH?-
2�-1-6N
F49?787C@Q2(MB-G�
�&,U-q�L<hEu<D-39G:%��-zyUEG7
78,(9?XUMQJ¡EGMB789t24-�EGKh]jN(9I_�MB-6J(Y?-1Jl:[9?5�<8,(-6@B5
��JUH;EGN(K6-1J¡!�-178-6EG58Kh,
��5DEGNi<���XU.32�-15��=�
!�$x��¢?§W��n?nG¥i¤G¢G¦;�snUoI¥U�

RGXUN(-3m;¨U�rmGn?n#o

H



�����#��!���
	�

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

$ZX(2(MQ@BKfE;<8@Q9?NO��9(�

��E;N(@Q-1M�RG9?78-1F(,a�
EG5�H?-1TG�4$%,�� �3�
�&,(-/��NU@BH?-1587C@B<sT^9G:=��-zyUEG7�E;<��
58MB@QN(Y;<D9?Np�UmGn?n#o

�#X(F4-65�HL@Q78@BN(YA$Z589G:[-178789G56©	�UEWV8EGMS��E;7

�s.AF(589IH?-1.0-1Ni<D7'@QN¡K69G.0F(X#<D-65�<8-6Kh,(NU9?MQ9?Y;T�9IH?-65�<8,(-qF\EG7C</7C-1H?-15DEGM%J(-1KfEGJU-67/,\EfH?-qMQ-1J¡<89
Y?5C-fE;<�@QNi<D-158-17C<�@QNgXU<D@BMQ@Qc1@QN(YvJ(@Q7�<D58@B2(XU<8-6J .vX(MB<8@QK69G.0F(X#<D-65	7CTL7C<8-6.A7
<D9A789?M|H?-/K69?.AF(MB-zygF(5C9?2(MQ-1.07
<D,(E;<>_�9?X(MBJ�24-t9G<8,(-65�_�@Q7C-t@Q.AF(58EGK1<8@QKfE;MP9?5/@QN(-zª0K1@Q-1Nj<>X(7C@QN(Y Ea78@BN(Y?MB-0F(5C9#K1-67C789?51�g��9�EGKh,U@Q-1HG-
9?FU<8@Q.A@Qc1-6J�.3X(MB<8@QK19?.0FUXU<D-15�F�-15C:[9?5C.tEGNUK6-G��,(9I_�-1H?-156�%@B</@B7>-17878-1Ni<D@`E;M�<89 -1HG-6N(M|T�JU@Q7C<858@B2(XU<D-q<D,U-
_�9?58]jMQ9?EGJ E;.09?NUYq<8,(->EIH;EG@BM`EG2UMQ-
FU589LK6-67C789?5C76�&�\9?5�E;F(F(MQ@BKfE;<8@Q9?NU7�78X(Kh,lEG7�J#T#N(EG.0@BK�.0-178, EGJ\EGF#�
<hEu<D@Q9GNw9G:�X(N(7�<D5CX(K1<8X(58-1JaY?5C@QJ(71�(EGKh,U@Q-1HL@BN(YqE32\EGMQEGN(K6-1J^MQ9iE;Jw@Q7�J(@BªAK6XUMB<&24-6K6EGX(78-�9;:�<8,(-�58EGF(@QJUMBT
Kh,\EGNUY?@QN(YqN\Eu<DX(5C-/9;:=<8,(-'Y?58@BJp�

�sNA<8,(@Q7%J(@B7878-15C<DE;<D@B9?Np�G<8,(-�MB9iEGJ�2\E;M`EGN(K1@QN(Y�FU589?2(MB-6.�@Q7�EGJ(J(5C-67C78-6J0@QNq78-zH?-15DEGM\_	EITL71���=@Q587�<f�
<D,U58-6-q<D9GF�9?MB9?YGT @QN(J(-1F�-1N(J(-1Nj<vJUTLN\EG.A@QKqMQ9?EGJ¡2\EGM`E;N(K6@BN(YO78Kh,(-1.0-17�EG58-qF(5C9?F49?78-1Je<D,(E;<3E;58-qJ(@|�
58-1K1<8MBT�@Q.AF(MQ-1.0-1Ni<hEG2(MB-�9?N�EOHGE;58@Q-z<sT�9G:&.3X(M|<D@BK69?.AF(XU<8-65/EG58Kh,U@B<D-1K1<8X(58-173@QN(K1MQX(JU@QN(YO<D,(-0,iT#F4-65��
K6XU2�-;�Z�xyUF4-65C@Q.A-6Ni<D7=X(78@BN(Y�7�T#Ni<8,(-1<8@QKfE;MQMBT'YG-6N(-15DE;<8-6J�MQ9?EGJ(7�K69?.AF\EG5C-�<8,(-67C-&EGMQYG9?58@|<D,(.A7p<D9�9;<D,(-15
F49?F(X(MQEG5=MB9iEGJ/2\EGMQEGN(K6-1587xEGN(J3J(-1.09GN(7C<85DE;<8-�<D,(E;<=<8,(-	FU589?F49?78-1JqEGMQYG9?58@|<D,(.A7SK69?.AF\EG5C-�:�EfHG9?5DEG2UMBT?�
��-�yL<f�p<D,U-�EGF(F(5C9iEGKh,¡@Q7
.09LJ(@B{(-6Ja<89^F(589IHL@QJU-qEtY?MQ9G2\EGM�H#@B-1_�9G:%7CTL7�<D-6.«MQ9iEGJ 789w<D,(E;<�<D,U-�JUTi�
N\EG.A@QKt78Kh,(-1.0-170K6EGN�E;MQ789�24-gEGF(F(MB@Q-1J�<D9¡X(N(7�<D58XUK1<DXU58-6J¬.0-178,¬EGF(F(MB@QK6E;<D@B9?N(7>_�,U-658-gJUTLN\EG.A@QK

HL@



MQ9?EGJ02(EGM`EGNUK6-65C7�EG5C-�NU9G<�9G:­<8-6N0X(78-1Jp���#@Q.3XUM`E;<8@Q9?N�-�yUF4-65C@Q.A-6Ni<D7�X(78@BN(Y>_�9?5C]LMB9iEGJ0J\E;<hE/9?2U<DEG@QN(-1J
:[589G.�E;K1<DX(EGM#7C9?MBHG-65C7PJ(-6.A9?N(7�<D58E;<D-�<D,\E;<=<D,(-	F(589?F49?7C-6JqEGMBY?9?58@|<D,(.A7�EG5C-�EGN3-z��-1K1<8@BH?-�E;MB<D-158N\Eu<D@BHG-G�

�x@QN\E;MQMBTG�?E�N(9IH?-1MrF\EG5C<8@B<8@Q9?N(-156�?K6EGMQMB-6JA+a@BN\�P�3�i@B7ZF(58-178-6Ni<8-6Jt<8,\E;<%@Q7Z7CF�-1K6@|{\KfEGMBMBT>J(-67C@QY?NU-6J
<D9v-zy#-6K1XU<D-'@QNwE3J(@Q7�<D58@B2(XU<8-6JwK19?.0FUXU<D@BN(Y3-6NiHL@Q5C9?N(.A-6Ni<f�%��N(MQ@B]G-�JUTLN\EG.A@QK
MB9iEGJw2(EGM`EGNUK6-65C76�L<D,(@B7
EGF(FU589iEGKh,�F(EG5C<8@B<D@B9?N(7�F(589LK6-1787C9?5�_	9G58]jMQ9iE;J(7�F(5C@Q9?5�<D9w-�yU-1K6XU<8@Q9?N��/��7�<D,(-vMQ9iEGJa2\EGMQEGN(K6-v78,(@|:­<D76�
EGF(FUMQ@QK6E;<D@B9?N®F(5C9#K1-67C78@QNUY¬@B7w<D-6.AF49?5DEG5C@QM|T¬7CX(78F4-6NUJ(-6J¯E;N(J£58-6F(EG5C<8@B<D@B9?N(@BN(Y�<hE;]G-67gF(MQEGK6-;�)�&,(-
+a@BN\�P�°F(EG5C<8@B<D@B9?N(-15�,\EG7�<D,U-ANU9WHG-6M�9?2LVC-1K1<D@|H?-�<D9g.A@QN(@B.0@Bc6-v5CX(Ni<D@B.0-�58E;<D,(-15�<D,\E;N�<89 EGKh,U@Q-1HG-
EGNa-6}jX\EGM�_	9G58]jMQ9iE;Ja9?Na-fEGKh, F(589LK6-178789G56�&�&,(@B7�N(-z_�EGF(F(5C9iEGKh, <DEG]G-17
@BNj<89tE;K6K69GX(Ni<
<D,U->K19?7C<�9G:
@QNi<8-65���F(589LK6-1787C9?5SK69?.A.3X(NU@QKfEu<D@Q9GNp�IEG7S_�-6MQM?EG7S<D,(-ZK19?7C<�9G:#.09IHL@QNUY&J\E;<hE&7C-1<D7�24-1<s_�-6-1NvF(5C9#K1-6787C9?5871�
EGN(JtEGK6K19?X(Ni<D7%:[9?5%M`Eu<D-6NUK1T�<D9GMQ-658EGN(K1-G�%+a@BN\�P��@Q7%-1H;EGMBX\E;<D-1J02iTAK69G.0F\E;58@QNUY/@|<D7%F4-65C:[9G58.0EGN(K6-�@BN
<s_�9A_	EfT#71���x@B587�<�58-67CX(MB<87�EG58-'9?2U<DEG@QNU-6JOX(78@BN(YqJ\E;<DEqFU589LJ(X(K6-1J 2iTOX(N(7�<D5CX(K1<8X(58-1J .A-678,g789GMBH?-15871�
��-�yL<f��E¡789?M|H?-65q:[9?5q<D,(-gK6MQEG787C@QKg����2�9LJUT�EGFUF(MQ@BKfE;<8@Q9?N�@B7AJU-1H?-1MQ9?F4-6J�789e<8,\E;<0J(@Q5C-6Kz<0K19?.AF\EG5��
@Q7C9?N(7�24-1<s_�-6-1N�+g@QN\�P�±EGNUJ�+a-6�&@`����Ew7C<DE;<D-��s9G:`�²<D,(-���EG5�<
F(EG5C<8@B<D@B9?N(-15h�&KfEGN¡24-3.tE;J(-G�'!�-67CX(MB<87
K69GN(K6MBX(J(-^<D,\Eu<0+a@QN\�P��EGKh,U@Q-1HG-67A78X(F4-65C@Q9?5�F4-65�:[9?58.0EGN(K1-^@QN�El<D5CX(MBT�J(@Q7�<D5C@Q2(XU<8-6J�K69G.0F(X#<D@QNUY
-6NiHL@Q5C9?N(.A-6Ni<�_�@B<8,gMB9I_	-15�2(EGN(JU_�@BJU<D,(7�EGNUJa7CMQ9I_	-15�@QNi<D-158K69GN(N(-6Kz<D71�

H#@B@



��������������
&�������%�����

��
�b'���&d����%�'�/+ �%����� @BH
�����#��!���
	� HL@

�S���#�¯�������������#��!��Z�&������� y#@Q@
�S���#�¯��������������� y#@BH

	,\EGF#<D-65

o?�³������!&������
	�&����� o
o?�|o 
	9?Ni<858@Q2UXU<D@B9?N(7&9G:=<D,(@B7���@Q787C-65�<hE;<8@Q9?N �>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� m
o?� m ��@B7878-15C<DE;<D@B9?N^9?XU<8MQ@QNU- �>�/�/�>�/�>�/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� ¦

m#�´$%!��%����+g������!������ ¤
m#�|o ��@B7C<D5C@Q2(X#<D-6JOK19?.0FUXU<D@BN(YqEG58Kh,U@B<D-1K1<8X(58-17µ�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� ¤

m#�|o?�|o ��@B7C<D5C@Q2(X#<D-6JL�s.A-6.A9?5CTAK69G.0F(X#<D-65C7��/�>�/�/�>�/�'�>�/�>�/�/�>�/� ¤
m#�|o?� m �#,(EG58-1J#�s.A-6.A9?5CTt.3X(M|<D@QK19?.AF(XU<D-1587��/�>�/�/�>�/�'�>�/�>�/�/�>�/� ¨
m#�|o?��¥ 
	MBX(7C<8-6587�9G:�_�9?58]j7C<DE;<D@B9?N(7µ�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� §

m#� m ��@B7C<D5C@Q2(X#<D-6JOK19?.0FUXU<D@BN(Y�.0@BJ(J(MB-1_	EG58-��>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� §
m#� m#�|o �sNU:[9G58.0E;<D@B9?N^$=9I_�-65
�'5C@QJe����$��/� �/�>�/�/�>�/�'�>�/�>�/�/�>�/� ¶

m#��¥ +a-17878EGY?-z��F\EG7C78@QNUYtF(5C9?Y?5DE;.0.A@QN(Y �/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� ¶
m#��¥U�|o +a-17878EGY?->$xEG7C78@QNUY0�sNi<D-15C:�EGK1-·�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� oIn
m#��¥U� m $=EG5DEGMBMQ-1M�*�@B5C<8X\EGM�+ E;Kh,(@QN(-0��$Z*�+l� �>�/�/�>�/�'�>�/�>�/�/�>�/� o?o
m#��¥U��¥ ��K1<D@|H?->+a-1787DE;Y?-67 �/�>�/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� o?o

¥U� �#�����s�	���U�%���=�������	���S�
��
	�������
�=�/��!��s���
+l� oI¥
¥U�|o $�9?F(X(MQEG5�JUTLN\EG.A@QK�EGMBY?9?5C@B<D,U.07 �>�/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� oW¤

HL@Q@B@



¥U� m ��E;78@QK>�U�	�~K19?N(K1-6FU<87¸�>�/�/�>�/�>�/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� oI¶
¥U� m#�|o ��-z{\N(@B<8@Q9?N^9;:Z�U�	���/�>�/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� oI¶
¥U� m#� m $Z589GF�-15C<D@B-67&9G:P�U��� �>�/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� mGn
¥U� m#��¥ �U�	���s2(EG78-1JaMB9iEGJO2\EGMQEGN(K6-1587��/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� m?m

¥U��¥ $Z589GF�9?7C-6J EGMQY?9G58@B<8,(.A7w�>�/�/�>�/�>�/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� m?¤
¥U��¥U�|o ��E;78@QK/�#���~EGMQY?9G58@B<8,(. �/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� m?¤
¥U��¥U� m ��T#F4-65CK6X(24-'HGE;58@`E;Nj<«�>�/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� mG¶
¥U��¥U��¥ ��-6X(5C@Q7C<8@QK�H;EG5C@`EGNi<¹�/�>�/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� ¥?n
¥U��¥U�º¦ �U�	�~.A-67C7DEGYG-/F(EG787C@QN(YAEGN\E;MBTL78@B7��>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� ¥G¦

¥U�º¦ �xy#F�-158@B.0-1Nj<DEGMS7C<8X(JUT �>�/�/�>�/�>�/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� ¦in
¥U�º¦(�|o �#@B.3X(MQE;<D@B9?Nt-1NjHL@B589?N(.A-6Ni<»�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� ¦in
¥U�º¦(� m $�-65C:[9G58.0EGN(K6-'.A-1<858@QK17°�/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� ¦i¥
¥U�º¦(��¥ �#XU.0.0EG5CT09G:x58-67CX(MB<87��>�/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� ¦?¦

¥U� ¤ �#XU.0.0EG5CT��/�>�'�/�>�/�>�/�/�>�/�>�/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� ¤#o

¦(� +a���#���
���
$%���Z�&�����~d£�s�����U�	�~�
���>��!��s����+l� ¤?m
¦(�|o +a9;<D@BH;E;<8@Q9?NU7��>�'�/�>�/�>�/�/�>�/�>�/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� ¤G¥
¦(� m �U�	���s2(EG78-1J 2\EGMQEGN(K1-65&.A9#J(@|{\KfEu<D@Q9GN(7¹�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� ¤?¤
¦(��¥ �U�	��E;J\EGFU<8@BH?-'.A-67C,a-�yUF4-65C@Q.A-6Ni<3�/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� ¤G¶
¦(�º¦ �#XU.0.0EG5CT��/�>�'�/�>�/�>�/�/�>�/�>�/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� ¨?n

¤#� �#�����s�	���U�%�������>��!��s����+¼
&�'+ $��
!����(���
� ¨im
¤#�|o $%����+½78-6.A@|��JUTLN\EG.A@QK�:[5DEG.A-1_�9?58] �'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� ¨?¥

¤#�|o?�|o !�-6F4-fE;<8-6Jg@QN(@|<D@QEGM�JUX\EGMSY?58EGF(,OX(78-±�/�>�/�/�>�/�'�>�/�>�/�/�>�/� ¨i¤
¤#�|o?� m $=EG5DEGMBMQ-1M�.A-678,g58-1F\EG5�<D@B<8@Q9?NU@QN(Y±�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� ¨?¨
¤#�|o?��¥ ��E;<DE378-z<
5C-fEG7C78@QYGN(.0-1Ni<¾�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� ¨?¶

¤#� m �&,(-v�U���¯JUTLN\E;.0@BK'EGF(F(5C9iEGKh, �>�/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� ¨?¶

@|y



¤#� m#�|o ��@|��-158-6Ni<8@`EGM�-6J(Y?-'K1XU<¿�/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� ¨?¢
¤#� m#� m ��E;<DE358-1J(@Q7�<D58@B2(XU<8@Q9?N^F49?MQ@BK1T¹�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� §Gn
¤#� m#��¥ ��Na@BMQMQXU7C<D58E;<D@|H?-�-zyUEG.AF(MQ- �>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� §#o
¤#� m#�º¦ ��@|��-158-6NUK6-67�24-1<s_�-6-1N��U���~EGNUJ $%����+ �/�>�/�'�>�/�>�/�/�>�/� §G¥

¤#��¥ �#,U9#Kh]w_	EfH?-/-zy#F�-158@B.0-1Nj<»�/�>�/�>�/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� §;¦
¤#��¥U�|o $�-65C:[9G58.0EGN(K6-'.A-1<858@QK17°�/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� §?¤

¤#�º¦ �U$�m�-zy#F4-658@B.0-1Ni<hEGMS5C-678XUMB<D7 �>�/�>�/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� §G¨
¤#�º¦(�|o ��58@BY?@QN^mGn?n?nq�xy#F�-158@Q.A-6Ni<DEGMp58-178X(M|<D7µ�>�/�/�>�/�'�>�/�>�/�/�>�/� §G¢

¤#� ¤ �U�	�~K19?.AF\EG58@B789?NU7�<D9A$%���
+ �/�>�/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� ¶Uo
¤#� ¤#�|o ��JUH;EGNi<hEGY?-17�9G:xJ#T#N(EG.0@BK�2\EGMQEGN(K6@BN(Y£�>�/�/�>�/�'�>�/�>�/�/�>�/� ¶?¥

¤#��¨ �U�	�~FU58-z��F\EG5�<D@B<8@Q9?NU-65±�>�/�/�>�/�>�/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� ¶G¦
¤#��¨U�|o $Z58-��sF\E;5C<D@|<D@B9?N(-65	-zy#F�-158@B.0-1Nj<DEGMp5C-678XUMB<D7��/�/�>�/�'�>�/�>�/�/�>�/� ¶?¨

¤#� § 
	9?.AF(MB-zy#@B<sTwEGN\EGM|T#7C@Q7��>�/�/�>�/�>�/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� ¶?¶

¨U�³���S�Z���%��
����s��������!������¯��$���$��
!x�&�s�&�����
�%! ¢i¤
¨U�|o �sNi<D5C9#JUX(K1<8@Q9?N �'�/�>�/�>�/�/�>�/�>�/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� ¢i¤
¨U� m ��-z{\N(@B<8@Q9?NU7¹�>�'�/�>�/�>�/�/�>�/�>�/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� ¢i§
¨U��¥ �
H?-15CHL@Q-z_¯9G:P+a-6�&@`� �>�/�/�>�/�>�/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/�«oInGn
¨U�º¦ �&,(-v+a@BN\�P��F(EG5C<8@B<D@B9?N(-15«�/�>�/�>�/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/�«oIn#o

¨U�º¦(�|o ��-6N(-15DEGMSJU-678@BY?N �>�/�>�/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/�«oIn#o
¨U�º¦(� m $=EG5C<8@B<D@B9?N(@BN(Y3K65C@B<8-658@QE �/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/�«oIn?m
¨U�º¦(��¥ $=EG5C<8@B<D@B9?N(@BN(Y3J\E;<DE�7C<D5CX(K1<8X(58-17"�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/�«oIn?¤
¨U�º¦(�º¦ �&,(-'K19?Ni<D5DE;K1<D@B9?NO7C<8-6F«�/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/�«oInG¨
¨U�º¦(� ¤ ��N(@Q9?N\ÀG�x@QNUJOEGMQY?9G58@B<8,(. �'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/�«oIn?§
¨U�º¦(��¨ �&,(-'F\E;5C<D@|<D@B9?N^7C<8-6F �>�/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/�«oIn?§
¨U�º¦(� § �&,(-'5C-1{\N(-1.0-1Ni<
7�<D-6F �/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/�«oInG¶

y



¨U�º¦(��¶ ��E;<8-6N(KzTw<D9?MB-658EGN(K6-q�/�>�/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/�«oInG¶

§#� +g���
�P���P��$��%!���+ �%��������!����#�
�#��� o?ofn
§#�|o 
	9?.AF(XU<DE;<D@B9?N\EGM4<D-17C<�KfEG7C- �/�>�/�>�/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/�«o?oIm

§#�|o?�|o �xy#F�-158@B.0-1Nj<DEGMp7�<DX(JUTt�>�/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/�«o?o6¦
§#�|o?� m �#XU.0.0EG5CT09G:x58-67CX(MB<87��>�/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/�«o?o6¦
§#�|o?��¥ �PH;EGMQX(E;<D@B9?N^9G:P+a@QN\�P�)�/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/�«o?of¶

§#� m +a@BN\�P��K69?.AF\EG5C@Q789GN(7�<D90+a-1�&@­� �/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/�«o?of¶
§#� m#�|o �&,(-/�&�s249#JUTwEGF(F(MB@QK6E;<D@B9?N �>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/�«oWm;n
§#� m#� m �&�s249#JUTt@QNi<D-15C:�EGK1-�<D90+a@QN(�Z� �/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/�«oWm;¨
§#� m#��¥ �xy#F�-158@B.0-1Nj<DEGMp7�<DX(JUTt�>�/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/�«oI¥#o
§#� m#�º¦ 
	9?NUK6MQXU78@Q9GN(7¬�/�/�>�/�>�/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/�«oI¥?¤

¶U�´�����U
����(�#�����~�������P�����
!��®!����#�%�
!&
�� oI¥G¨

�	�����S���'�'!��
$��&� oI¥G¶

�	���'�'!��
$�����
	�����������'!�+a�Z�&����� of¦i¤

y#@



�����L�¯�����������
�#��!��Z�&�����
�
�x@BY?X(58-
o?� 
	9?N(7�<D5CX(K1<8@Q9?NO9G:P�U���v��¥i�	:[589G.¸EqF\EG@Q5	9G:Z�#���3��m?��7 �/�>�/�/�>�/�'�>�/�>�/�/�>�/� oI¢
m#� ��_�90K19?.0.vX(N(@QK6E;<D@B9?NwF\Eu<8<D-158N(7�@BN �#���3��¥i���'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� mGn
¥U� +a9LJ(@B{(-6JO2(@QNU9?.0@QEGM478F\EGNUN(@QN(Y�<858-6-/X(7C-6JaEG7�Eq,iTLF4-658K1X(24-��U��� �'�>�/�>�/�/�>�/� m?m
¦(� 
	9?.A.09GN^F(78-1X(J(9tK19#JU-�:[9?5��U���&�s2\EG7C-6JaMQ9iEGJ^2(EGM`EGNUK6@QNUY��/�/�>�/�'�>�/�>�/�/�>�/� m?¤
¤#� ��EG7C@QK/�U�	��E;MQY?9?5C@B<8,(.±F(78-1X(J(9tK19#JU-·�/�>�/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� mG¨
¨U� �S9iEGJO2\EGMQEGN(K1@QN(Y�-�y(E;.0F(MB-�X(78@BN(Y�<D,(-/��E;78@QK/�#���~EGMQY?9G58@B<8,(. �>�/�'�>�/�>�/�/�>�/� mG¶
§#� �S9iEGJO2\EGMQEGN(K1@QN(Y�-�y(E;.0F(MB-�X(78@BN(Y�<D,(-/��T#F4-65CK6X(24-'*�EG58@QEGNi<�EGMQY?9G58@B<8,(. �>�/�/�>�/� ¥Uo
¶U� ��-1X(58@B7C<8@QK�*�EG5C@`EGNi<&F(7C-6X(JU9tK69LJ(- �/�>�/�>�/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� ¥im
¢U� �xy#F�-1K1<D-1J NjX(.324-65�9G:\VC9?2(7�5C-1<DXU58N(-1J·�/�>�/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� ¥?¶
oInU� �xy#F�-1K1<D-1J NjX(.324-65�9G:=F(5C9#K1-6787C9?587�HL@Q7C@B<D-1Je�/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� ¥?¢
o?o?� $=-15C:[9?5C.tE;N(K6-�X(NUJ(-65�,(-fEfHjTO7CTL7�<D-6.�MB9iEGJ��/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� ¦j¤
oWm#� $=-15C:[9?5C.tE;N(K6-�_�,(-1Na<85DEGN(7C@B<8@Q9?N(@BN(Yv:[5C9?.¸,(-6EIHjT^<89AMB@QY?,i<&7�TL7C<D-1.ÁMQ9iE;J �>�/�/�>�/� ¦i¨
oI¥U� $=-15C:[9?5C.tE;N(K6-�X(NUJ(-65�MQ@BY?,i<&7CTL7C<8-6.ÁMB9iEGJO�>�/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� ¦j§
of¦(� 
	XU<��s9?XU<&HL@B-1_"9;:=<8,(-'@QN(@|<D@`E;M4<8-1<D58EG,(-1J(5DEGMS.A-67C,a�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� ¤G¢
oW¤#� �
H?-15CHL@Q-z_"9G:�<D,(-/$%����+½-6NiHL@Q589GN(.0-1Ni<��>�/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� ¨G¦
oI¨U� ��X\EGM�Y?5DEGFU,g.A-67C,a5C-6F(5C-67C-6Ni<hE;<8@Q9?N �>�/�>�/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� ¨?¨
oW§#� �
NO�sMBMQX(7�<D5DEu<D@Q9GN^9G:=<8,(->�U���&�s2\EG7C-6JgMQ9iE;J^2\EGM`E;N(K6-15^�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� §?m
oI¶U� �sN(@|<D@`E;M�EGNUJ EGJ(EGFU<D-1Ja.A-67C,(-67�:[9?5�<8,(-'78@Q.vX(M`E;<8-6J^X(NU7C<D-6EGJUTO-�yUF4-65C@Q.A-6Ni<¸�/�/�>�/� §;¦
oI¢U� �U���"MB9iEGJO2\EGMQEGN(K1@QN(Y�5C-6M`Eu<D-6JOK19?.0.vX(N(@QK6E;<D@B9?Nw9IH?-158,(-6EGJ �/�/�>�/�'�>�/�>�/�/�>�/� §G¶
mGnU� �U���"MB9iEGJO2\EGMQEGN(K1@QN(Y�5C-6M`Eu<D-6JOF(5C9#K1-67C78@QNUY09IH?-158,(-6EGJ �/�>�/�/�>�/�'�>�/�>�/�/�>�/� ¶?n
m#o?� Â(Ã?ÄiÅrÆ6ÇLÈ��\É(Ä?Ê#ËGÌ��4EGNUJ ÍGÎLÏLÐw9?NO<D,(->�U$�mqEGN(Ja��58@QYG@QNrmGnGn?n��/�>�/�'�>�/�>�/�/�>�/� ¶Uo

yU@B@



m?m#� ��NU@Q9?NrÀ;�x@QN(JwEGMQY?9G58@B<8,(.µF(78-1X(J(9AK69LJ(- �>�/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/�«oIn?§
mG¥U� ����2�9LJUT0:[5DEG.A-1_�9?58]t�>�'�/�>�/�>�/�/�>�/�>�/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/�«oWmGm
m;¦(� �"<s_�90MB-1H?-1M�9#Kz<C��<858-1-°�'�/�>�/�>�/�/�>�/�>�/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/�«oWm;¥
m?¤#� �#9?M|H?-15&F(589LK6-178789G5�F(7C-6X(JU90K19#J(-��/�/�>�/�>�/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/�«oWmG¤

y#@Q@B@



�S���#�~���������������
�=EG2(MQ-
o?� �
NO-�y(E;.0F(MB-�9G:4VC9G2(7&}jX(-6X(-1J :[9?5&-�yU-1K6XU<8@Q9?NaE;<�F(5C9#K1-67C789?5�c6-1589 �'�>�/�>�/�/�>�/� ¤?§
m#� �
J(EGFU<D@|H?-�.A-67C,a-�yUF4-65C@Q.A-6Ni<�:�EfH?9?5C@QN(YqMQ9GN(Y�VC9?2g.0@BY?5DE;<8@Q9?NA�/�>�/�'�>�/�>�/�/�>�/� ¨?n
¥U� �
J(EGFU<D@|H?-�.A-67C,a-�yUF4-65C@Q.A-6Ni<�:�EfH?9?5C@QN(Yq78,U9?5C<PVC9?2O.A@QY?58E;<D@B9?N½�>�/�'�>�/�>�/�/�>�/� ¨Uo
¦(� *�EG5C@Q9?X(7�H?-65�<D-�y K19?7C<87�EGN(JgF(589LK6-178789G5�_�-6@BY?,i<D-1J }jX(-6XU->MB-6N(YG<8,(7��/�'�>�/�>�/�/�>�/� §?m
¤#� ��@B��-65C-6Ni<D@QEGM�-1J(Y?-'K6X#<�:[9G5&-fEGKh,OH?-15C<D-�ya@QNOÑ'¦A@|:x.A@QYG5DE;<8-6Jt<89tÑ>m �>�/�>�/�/�>�/� §G¥
¨U� 
	9?.A.3X(N(@BKfE;<8@Q9?Nt9WHG-65C,(-fEGJa9G:�<D,(->�U���¯MB9iEGJ^2\EGMQEGN(K1-65 �/�/�>�/�'�>�/�>�/�/�>�/� §?§
§#� $=-158K1-6Ni<hEGYG->9IH?-158,(-6EGJ 9;:=<8,(->�U���¯MQ9iE;Jg2(EGM`EGNUK6-65«�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/� §G¢
¶U� $=-15C:[9?5C.tE;N(K6-�5C-678XUMB<D7�9G:=<D,(-/$%����+½EGN(J �U���&�s2\EG7C-6Jg2\EGMQEGN(K6-1587/�'�>�/�>�/�/�>�/� ¶?¥
¢U� $=-158K1-6Ni<hEGYG->9IH?-158,(-6EGJ 9;:=<8,(-/$����
+»EGN(Ja�U�	���s2(EG78-1J 2\EGMQEGN(K1-6587¿�>�/�>�/�/�>�/� ¶G¦
oInU� �U���".A-67C, E;J\EGFU<DE;<D@B9?N^58-178X(M|<D7&_�@B<8,aF(5C-z��F\EG5C<8@B<8@Q9?N(@BN(YO�>�/�/�>�/�'�>�/�>�/�/�>�/� ¶?¢
o?o?� �U���".A-67C, E;J\EGFU<DE;<D@B9?N^58-178X(M|<D7>��N(9AF(5C-z�sF(EG5C<8@B<D@B9?N(@BN(Yj�w�>�/�/�>�/�'�>�/�>�/�/�>�/� ¢?n
oWm#� +a-178,aEGJ\EGFU<DE;<D@B9?NO58-178X(M|<D7�X(78@BN(YA$xEG5D+a-6�&@`�^_�@|<D,g$%����+ �/�>�/�'�>�/�>�/�/�>�/� ¢Uo
oI¥U� +a-178,aEGJ\EGFU<DE;<D@B9?NO58-178X(M|<D7&_�@B<8,a�'+g-6�&@­�^EGNUJ $%����+ �>�/�/�>�/�'�>�/�>�/�/�>�/� ¢im
of¦(� �xy#F�-1K1<D-1JgÉ(Ä?Ê#ÒGÓ#ÔiÏ^_�@B<8,gÕiÖ#×(ÃuÕLÕ\Ø?Ù0H;EG58@B-6J �>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/�«oInG¥
oW¤#� �xy#F�-1K1<D-1J Â(Ã?Ä?Å4Æ6ÇLÈO_�@B<8,gÕiÖ#×(ÃuÕLÕ\Ø?Ù0H;EG58@B-6J �>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/�«oIn;¦
oI¨U� �#K6EGM`EG2U@QMQ@|<sTAEGN\EGM|TL78@Q7&9;:=<8,(-�<D-67�<�E;F(F(MQ@BKfE;<8@Q9?N¬�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/�«o?of¥
oW§#� �xy#F�-1K1<D-1JgÉ(Ä?Ê#ÒGÓ#ÔiÏ^_�@B<8,aNU9AMQE;<D-1N(K1Tt<D9?MB-65DE;N(K6- �/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/�«o?oI¤
oI¶U� �xy#F�-1K1<D-1JgÉ(Ä?Ê#ÒGÓ#ÔiÏ^_�@B<8,a.0Euy#@Q.vX(.µ<89?MQ-15DEGNUK6- �/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/�«o?of¨

y#@BH



oI¢U� �xy#F�-1K1<D-1J 5CX(Ni<D@Q.A-67/��+a-6�&@`�(� �/�/�>�/�>�/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/�«oI¥?m
mGnU� �xy#F�-1K1<D-1J 5CX(Ni<D@Q.A-67/��+a@QN(�Z���±�/�/�>�/�>�/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/�«oI¥G¥
m#o?� �xy#F�-1K1<D-1J MB9iEGJ^2\EGMQEGN(K1-t��+a-6�&@`�(� �>�/�>�/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/�«oI¥;¦
m?m#� �xy#F�-1K1<D-1J MB9iEGJ^2\EGMQEGN(K1-t��+a@QN(�Z���"�>�/�>�/�'�>�/�/�>�/�>�/�/�>�/�'�>�/�>�/�/�>�/�«oI¥;¦

yLH




�����$Z���%!±o
������!&������
	�&�����

�sN®<D,(-aM`EG7�<wK69GX(F(MQ-a9G:�J(-1KfEGJU-676��<D-1Kh,(N(9?MB9?Y?@BKfEGM�@Q.AF(5C9WHG-6.A-6Ni<D7t,\EfH?-lY?5C-fE;<8MBT�5C-6J(X(K1-6J
<D,U-eK19?7C<g9G:vF\EG5DE;MQMQ-1M�EGNUJÚJ(@B7C<858@Q2UXU<D-1JÚK19?.0FUXU<D@BN(Y�7CTL7C<8-6.A76���&,U-678-e@Q.AF(589IHG-6.A-6Ni<D7gMQ-1J£<89
Y?5C-fE;<�@QNi<8-658-17C<�@QNgJ(-zH?-6MB9?F(@BN(YOÛIÜhÝ\Þ8ßGàLáãâ­äLåwEGMBY?9?58@|<D,(.A7	_�,(@BKh,aYGX\EG5DE;Nj<8-6-/-1ªAK6@B-6Ni<�X(78-/9G:xEIH;EG@BM|�
EG2(MB->5C-67C9?X(58K1-671����F4-65DEu<D@QNUYA7�TL7C<D-1.07
,\EfH?-3MB9?N(YqJ(-fE;MB<�_�@B<D,a@Q7C78X(-17
9G:xMQ9LKfEGMS7CKh,(-6J(XUMQ@QNUYt_�,(-65C-
<D@B.0-��s7CMQ@QK1-67�EG58-qE;MQMQ9LKfEu<D-6Jg<D9^F(5C9#K1-67C78-67/-zy#-1K6XU<8@QN(YO9?N¡Ew7C@QN(Y?MB-q
�$%�>�S��@B7C<858@Q2UXU<D-1Jl9?F4-65DEu<D@QNUY
7CTL7�<D-6.A7�.3XU7C<�NU9W_�E;MQ789/J(-6EGM4_�@|<D,0Y?MQ9?2(EGMr78Kh,(-1J(X(MQ@BN(YvFU589?2(MB-6.A7�7CX(Kh,OEG7	EGMQMB9#K6E;<D@BN(Y�F(589LK6-1787C-67
<D9�F(EG5C<8@QK6XUM`EG5�F(589LK6-1787C9?587�EGN(J^F49?7C78@Q2UMBT0.09IHL@QN(YvF(589LK6-17878-17&:[589?.µ9?N(-'
�$%��<89qEGN(9G<8,(-65&J(XU58@QNUY
-zy#-1K6XU<8@Q9?Np��!�-178F49?N(78@B2(@QMB@B<sTw:[9G5
78Kh,U-6J(X(MB@QN(YtKfEGNl24-3K1-6Ni<D58EGMQM|TOK69?Ni<D5C9?MQMB-6Ja2jT Et7C@QN(Y?MB-3
�$%��9G5
58-178F49?N(7C@Q2(@BMQ@B<sTOK6EGN¡2�-vJ(@Q7�<D58@B2(XU<8-6Jl<D,U589?X(YG,(9?XU<�<8,(-3.3XUMB<D@BF(589LK6-1787C9?5
7�T#7�<D-1.a�v�#Kh,(-1J(X(MQ@BN(Y^789u�
MQX#<D@Q9GN(7ZKfEGNA24-�-1@B<D,U-65Z7C<DE;<D@BK�9?5%JUTLN\EG.A@QKG�=�sNgÛzæ²çGæ�â²Ü&78Kh,(-1J(X(MQ@BN(Y>EGMQY?9G58@B<8,(.A76�;<8,(-�J(-6K1@Q78@B9?N(7�EG5C-
.0EGJ(-�F(5C@Q9?5
<89O-zy#-6K1XU<D@B9?N�<8@Q.A-v_�,(-1N�58-1789?XU58K6-q5C-6}jX(@Q5C-6.A-6Ni<D7/EG5C-q-67C<8@Q.0E;<D-1Jp���\9?5�-�yUEG.0FUMQ-G�
EGF(FUMQ@QK6E;<D@B9?N�5C-6}jX(@B58-6.A-6Ni<87�.0@BY?,i<v24-^F(58-1J(@QKz<D-1J�2\EG78-1J�X(F�9GN�FU58-1HL@B9?X(735CX(N(76����N�<D,(-^9;<D,(-15
,\EGNUJp��ßGè;ä4çGé�â²Ü
78Kh,U-6J(X(MB@QN(Y0EGMBY?9?58@|<D,(.A7�E;MQMQ9LKfEu<D-IÀu58-fE;MQMQ9LKfEu<D-�58-1789?X(5CK6-17�E;<�5CX(Ni<D@Q.A-G�


	MQ9?7C-6MBT£5C-6MQE;<D-1J�<89¬<D,U-e7CKh,(-6J(XUMQ@QNUY�F(5C9?2(MQ-1. @Q7¡áQê6çiß®ëhçGá|çGä�Üzâ­äLå��°�sNÚ<8,(@Q7gKfEG7C-G��<D,U-
EGF(FUMQ@QK6E;<D@B9?N�78,U@B:­<D7'_�9?58]jMQ9?EGJ�EG.A9?N(YgF(5C9#K1-6787C9?587>@QNeEGK6K19?58J(EGN(K6-A_�@B<8,�7CTL7�<D-6.¼58-1}jX(@Q5C-6.A-6Ni<D71�
�S9iEGJ�2\E;M`EGN(K1@QN(Y�EGMQYG9?58@|<D,(.A76��MB@Q];-l78Kh,(-1J(X(MB@QN(Y(��K6EGN�EGMQ7C9�2�- JUTLN\EG.A@QKl9?507C<DE;<D@BKG�~�sN�7C<DE;<D@BK
MQ9?EGJ�2\E;M`EGN(K1@QN(Y�EGMQYG9?58@|<D,(.A7gìº¨;¦(�	¨?§uí²��<8,(-lJ(-1K6@B78@Q9GN(7wEG5C- .0EGJ(- E;<wK19?.0FU@QM`Eu<D@Q9GN�<8@Q.A-g_�,U-6N
58-1789?XU58K6-�58-1}jX(@Q5C-6.A-6Ni<D7�EG58-&-17C<8@Q.0E;<D-1Jp�%��N�<D,(-�9G<D,U-65Z,\EGNUJp�#J#T#N(EG.0@BK�EGMQYG9?58@|<D,(.A7&ìãoW¤L�LmG¤#�i¥i¤uí
EGMBMQ9LKfE;<8-IÀ;5C-fEGMBMQ9LKfE;<8-	58-1789?XU58K6-17�E;<�58X(Ni<D@B.0-�2\E;78-6J^9GNwE>7C-1<&9;:S7CTL7C<8-6.µF\EG58EG.0-z<D-15876�j_�,(@BKh,w.tEfT
J(-z<D-65C.0@BN(-Z_�,(-6N�VC9?2(7�KfEGN>2�-�.0@BY?5DEu<D-6J/EGNUJvEGMB789�EGK6K19?X(Ni<x:[9G5�<8,(-�EG787C9#K1@`E;<8-6J/9WHG-65C,(-fEGJ�@BN'78X(Kh,
E
<D58EGN(7�:[-65�ìî¨?¨;í��P��-z<D-65C.0@BN(@QNUY�<D,U-�F\EG58EG.0-z<D-1587x<89�2�-&.0EG@BNj<DEG@QNU-6J3E;N(J�,(9I_�<D9�2(5C9iEGJ(K6EG7C<P<8,(-6.

o



m

EG.A9?N(Y�F(5C9#K1-67C789?5C7
EG5C-'@Q.AF�9?5�<hEGNi<&JU-678@BY?NgK69?N(7C@QJ(-15DE;<8@Q9?NU76�(N(9G58.0EGMQM|T05C-67C9?MBHG-6J 2iT^JU@Q7C<858@B2(XU<D-1J
78Kh,U-6J(X(MB@QN(YAF49?MQ@BK6@Q-17�ìºmG¶U�4¤?mIí²�

�~ÛIÞzé�â­ï�ßGèuä4çGé�â²Ü�MB9iEGJA2\EGMQEGN(K6@BN(Y�.A-1<D,U9#Jp�i_�,(@BKh,t@B7�F(EG5C<8@QK6XUM`EG5CMBT>X(78-z:[X(M4:[9G5�FU589LK6-67C78@BN(Y
X(N(7�<D5CX(K1<8X(58-1J0E;J\EGFU<8@BH?-�.0-178,(-17�ìî¨#�GmGnU�;¨?nuí��?.0EG]G-17xX(7C-�9G:4E�F(EG5C<8@B<D@B9?N(-156����7C@QN(Y
<8,(@Q7=EGF(FU589iEGKh,��
<D,U-
7CTL7�<D-6.µ_	9G58]jMQ9iE;Jw@Q7�2\EGMQEGN(K6-1Jt<D,U589?X(YG,^EvF\EG5�<D@|<D@Q9GN(@QN(Y/EGMBY?9?5C@B<D,U.�24-1:[9?5C-
-zy#-1K6XU<8@Q9?N^K19?.q�
.A-6N(K1-676��d£,(-1N�<8,(-^MQ9?EGJ�-1HG-6Ni<DX\E;MQMBT�2�-1K69?.A-67qX(N(-zH?-1N�J(X(-^<89�5CX(Ni<D@B.0-^E;J\EGFU<DE;<D@B9?N(76�%-�yU-��
K6X#<D@Q9GNe@B7�<D-6.AF49?5DEG5C@QM|T 7CX(78F4-6N(JU-6J�EGNUJ�<8,(-qMQ9iEGJ¡@B7/5C-z��F\EG5C<8@B<8@Q9?N(-1J¡EGN(J�58-��s2\EGMQEGN(K1-6Jp�A�=9g24-
-1��-6Kz<D@|H?-G�S<8,(-�78-1.0@ð�sJUTLN\EG.A@QKvEGF(F(5C9iEGKh,�78,(9GX(MQJl<DEG]G-q@QNi<89OEGK6K19?X(Ni<'<D,(-�K19?7C<'9G:�.A9WHL@BN(YwJ\E;<DE
78-z<D7tE;:­<D-150F\E;5C<D@|<D@B9?N(@QNUY�EGN(J�<D,(-aK69?7�<t9G:
@QNi<D-15���F(589LK6-178789G50K19?.0.vX(N(@QK6E;<D@B9?N�<D,\Eu<0@B70@BN(K6XU5858-1J
_�,(-1N -zy#-1K6XU<8@Q9?NgK69?Ni<8@QNjX(-671�

o?�|o½
	9?Ni<D5C@Q2(X#<D@Q9GN(7&9G:�<D,(@B7���@B787C-65C<DE;<D@B9?N
�&,(-&F(X(5CF�9?7C-&9G:r<D,(@B7x5C-678-6EG58Kh,A-1��9?5�<Z@Q7�<D9�@QNi<8589LJ(X(K6-	N(9IH?-6MUJUTLN\EG.A@QK&EGNUJ�78-6.A@|��JUTLN\EG.A@QK

MQ9?EGJ^2\EGMQEGN(K6@BN(YqEGF(FU589iEGKh,U-676���&,(-�{\5C7C<�F\EG5�<�9G:=<8,(-'58-178-fE;58Kh, @BNi<D589LJ(X(K1-67�<8,(58-1-/J#T#N(EG.0@BK�MQ9iE;J
2\EGMQEGN(K1@QN(YvEGMQY?9G58@B<8,(.A7%<8,\E;<&X#<D@QMB@Qc1-�Ev<89?F49?MQ9?Y;Tq@QN(J(-1F�-1N(J(-1Nj<�7�<D5CX(K1<8X(58-�]jN(9I_�NgEG7&E��jT#.A.A-1<C�
58@BKq�	589?EGJ(KfE;7C<>��-z<s_	9?5C]��²�U�	���z���&,(-178-0EGMQYG9?58@|<D,(.A7�EG5C-AEGN\EGM|T#c1-6J�.tEu<D,(-1.tE;<8@QK6EGMQM|TgEGN(JeEGMQ7C9
K69G.0F\E;58-6J¬-zy#F4-658@B.0-1Ni<hEGMBMBT�<89�78-zH?-15DEGM�9;<D,(-150F49?F(X(MQEG5AJUTLN\EG.A@QKgEGMQYG9?58@|<D,(.A73_�@B<8,¬:�EfH?9?58EG2(MB-
58-178X(M|<D71����MQM�<8,(58-1->9G:�<D,U-vEGMBY?9?5C@B<D,U.07	EGKh,(@Q-zH?-/-zy#K6-1MQMB-6Ni<
MB9iEGJ^2\E;M`EGN(K1-G�(_�,(@BMQ-'Eq,(-6XU58@Q7�<D@BK�H?-65��
78@B9?N^.A@QN(@B.0@Bc6-67%<D,U-�K69?.A.3X(N(@BKfE;<8@Q9?N09IH?-65C,(-fE;J EG7C789LK6@QE;<D-1JO_�@|<D,w<8,(-�2\EGMQEGN(K6@BN(Y3F(5C9#K1-67C76�	��NU-
9G:�<D,(-178-AEGMBY?9?58@|<D,(.A7�J(-6.A9?N(7�<D5DEu<D-67�<8,(-�H?-65C7DE;<8@QMB@B<sTa9G:%<D,(-AEGF(FU589iEGKh,¡2iT¡E^J(@B58-6Kz<',iT#F4-65CK6X(24-
-6.v2�-1J(J(@QNUY(�
�=@QN\EGMBMBTG�(<D,(-q�#����EGFUF(589iE;Kh,�@Q7�EGF(F(MB@Q-6Jg<D9w7C@Q.3XUM`E;<8-/FU589LK6-67C78@BN(Y^9G:%EGN X(N(7C<858X(K��
<DXU58-6J�.A-67C,¬E;J\EGFU<DE;<D@B9?N�EGF(FUMQ@QK6E;<D@B9?Np��+a-178,¬EGJ\EGF#<hE;<8@Q9?N�E;F(F(MQ@BKfE;<8@Q9?NU7><D58EGJ(@|<D@Q9GN\EGMQM|T�XU<8@QMQ@Bc6-
E07C-6.A@|��JUTLN\EG.A@QK�F\EG5�<D@|<D@Q9GN(@QN(YqE;F(F(589?EGKh,lEGNUJ J(90N(9G<�9G:­<D-1Na-1.0F(MB9ITOJUTLN\EG.A@QK'MQ9iE;Ja2\E;M`EGN(K1-65C7
24-6KfE;X(78-A<D,(-zTeYG-6N(-15DEGMBMBT¡M`E;Kh]�9G:&EgY?MQ9?2(EGMZ7CTL7C<8-6.½HL@Q-1_'�g�L@QN(K1-tJUTLN\EG.A@QKqMB9iEGJ�2\EGM`E;N(K6-1587/J(9
N(9G<�7�<D9?F0-zy#-6K1XU<D@B9?N^EG7Z<D,U-�MB9iEGJA@Q7%2\EGMQEGN(K6-1Jp�j�&,(-�78X(K1K6-67C7&9G:�<8,(-
�U����EGMQY?9G58@B<8,(.A7x@QNAK69GN(N(-6K��
<D@B9?N^_�@B<8,O<8,(@Q7�E;F(F(MQ@BKfE;<8@Q9?Nt@Q7�EGNg@Q.AF�9G5C<hE;Nj<	K69?Ni<858@Q2UXU<D@B9?Np���U���/��7�-z��-1K1<D@|H?-1N(-67C7
@Q7&.A-fE;78X(5C-6J



¥

2iT^K69G.0F\E;58@QNUY�58-67CX(MB<87&_�@B<D,gE�F49?F(X(MQEG5�78-1.0@ð�sJUTLN\E;.0@BK
:[5DEG.A-1_�9?5C]4�UKfEGMBMQ-6Jg$%����+ ìº¨GnU�\¨U�rm;n;í²�
_�,(@BKh,e.0EG]G-17'X(78-A9G:	EGNiTl_�@QJ(-1MBT¡EfH;EG@BM`EG2(MB-vF\E;5C<D@|<D@B9?N(-65�:[9?5'MQ9iE;J�2\EGM`E;N(K6@BN(Y^9G:�X(N(7C<858X(Kz<DX(5C-6J
EGJ\E;FU<D@|H?-t.A-67C,(-671� !�-67CX(MB<87v7C,(9I_µ<8,\E;<3�U���°EGKh,(@Q-zH?-17�EaMB9W_�-65>J\E;<DEG78-z<3.A9WHG-6.A-6Ni<3K19?7C<6ñ�EGM|�
24-6@B<�E;<�E'789?.A-1_�,(E;<�,(@QY?,U-65%K69?.A.3X(NU@QKfEu<D@Q9GN�K69?7�<f�Z�sNwE;F(F(MQ@BKfE;<8@Q9?NU7x_�,(-65C-
J\Eu<hEG7C-1<�.09IHG-6.A-6Ni<
J(9?.A@QN(E;<D-176�U<8,(->�U���~EGF(F(5C9iEGKh,O_	9GX(MQJO24-/FU58-1:[-1585C-6Jp�

�&,(-3N(-�y#<
MQ9iE;Ja2\E;M`EGN(K1@QN(YAEGFUF(589iE;Kh, <D,\Eu<
@B7�@BNj<8589LJ(X(K1-6J @BNa<8,(@Q7�J(@B7878-15C<DE;<D@B9?N @B7
EAF\EG5��
<D@|<D@B9?N(-651�#K6EGMQMB-6JO+g@QN\�P�3�L<D,\Eu<&@Q7�7CF�-1K6@|{\KfEGMBMBTAJ(-178@QYGN(-6J^<D9v58X(NO@QNwE3J(@Q7�<D58@B2(XU<8-6J^-6NiHL@Q5C9?N(.A-6Ni<f�
��<D7�FU58@Q.0EG5�TeF(EG5C<8@B<D@B9?N(@BN(YaYG9iEGM	@B7v<D9�.A@QNU@Q.A@Qc6-q5CX(Ni<D@Q.A-Gñ�EGK1K69?.AF(MQ@B78,(-1J�2iT�@QNi<8-6Y?58E;<D@BN(Y <D,U-
58-1}jX(@Q5C-6J^J\E;<DE>.A9IH?-6.A-6Ni<&@BNi<D9v<8,(-
F\E;5C<D@|<D@B9?N(@QNUY/FU589LK6-67C7�EGN(J^E;K6K69GX(Ni<D@QNUYv:[9?5�<8,(-
JU@Q7C<858@B2(XU<D-1J
K69G.0F(X#<D@QNUY�K69?NU{(Y?X(5DEu<D@Q9GNp�=�&,U-
+g@QN\�P�£F\EG5�<D@|<D@Q9GN(-65xEGMQ7C9�K69?N(7C@QJ(-1587%M`Eu<D-6NUK1Tv<89?MQ-15DEGNUK6-�:�EGKz<D9?5C7
<D,U589?X(YG, E3_�-6MQMSJU-1{\N(-1JlEGFUF(MQ@BKfE;<8@Q9?Nw@BNi<D-65�:�EGK6-;�

�&,(-67C-^9?2LVC-6Kz<D@|H?-67�9;:�+a@QN(�Z�¸EG58-078@BY?N(@B{(KfEGNi<DM|T¡J(@B��-65C-6Ni<3:[5C9?.¹.09G7C<3YG-6N(-15DEGM�F(X(5CF�9?7C-
F\EG5�<D@|<D@Q9GN(-65C7378X(Kh,�EG70+a-6�&@`�Úìò¦?¦Gí	_�,(@QKh,�K65C-fE;<8-gF(EG5C<8@B<D@B9?N(732iT�-1}LX(EGMQM|T�2\EGMQEGN(K1@QN(Yl<8,(-OF(589;�
K6-1787C@QN(Yg58-1}LXU@Q58-1.0-1Ni<D7/EG.A9?N(Yt<8,(-qF(589LK6-178789G587�_�,(@QMB-3]G-1-6F(@BN(YgK69?.A.3X(N(@BKfE;<8@Q9?NaK69?7�<D7'X(N(JU-65/E
X(7C-65���78F4-6K1@B{\-1Jg<8,(58-178,(9?MBJp����-6N(-15DEGMpFUX(58F49?78-�F(EG5C<8@B<D@B9?N(-1587�E;MQ789�YG@BH?-
N(9qK69?N(7C@QJ(-15DE;<8@Q9?N0<D9�J\E;<DE
58-��s.0EGF(F(@BN(YqK69?7�<D7�9?5&<D9AM`E;<8-6N(KzT^<D9?MB-658EGN(K6-;���\9?5�<8,(-67C-v58-6EG789GN(76�r<D,(->EGF(FUMQ@QK6E;<D@B9?Nt:[58EG.0-z_	9G58]j7
:[9?5�F(589LK6-17878@BN(YwX(NU7C<D5CX(K1<8X(58-1J�EGJ\EGFU<8@BHG-v.A-678,U-676�Z��-G�ºY(�|�p$%����+e� ��2(5C-fEG]j7�XUFl<D,(->MQ9iEGJa2\EGMQEGN(Kz�
@QNUY 9?F4-658E;<D@B9?N�@BNj<89 <s_�9�J(@Q7�<D@QNUK1<>7C<D-1F(76���sN�<8,(-t{\5C7C<�7�<D-1Fp�P<D,(-0F\EG5�<D@B<8@Q9?NU-65/@Q7vK6EGMQMB-6JpñP_�,U@QMQ-
@QN�<8,(-w7C-6K69GN(J¬7�<D-1Fp��E¡5C-z��.tEGFUF(@QN(Y EGMQYG9?58@|<D,(.¹@B73@QNiH?9G]G-6J�<D9¡E;Kh,(@Q-zH?-^MQ9?EGJ�2\EGMQEGN(K1-G��
	9?.q�
F\EG5C@Q7C9?N(7�_�@|<D,l5C-67CX(MB<87�YiE;<8,(-65C-6Jl:[589G.«$%����+³EGNUJ¡�U���&�s2\EG7C-6J¡-zy#F4-65C@Q.A-6Ni<D71�p78,(9I_~<D,(E;<�<D,U-
+a@BN\�P�ÚF(EG5C<8@B<D@B9?N(-15ZEGKh,(@B-1H?-17�E'Y?9L9#J�<D58EGJ(-19G�O2�-z<s_	-1-6Nt<8,(-�K69?7�<	9;:pK69G.0.3XUN(@QK6E;<D@B9?N�EGN(JAJ\E;<DE
58-1J(@Q7�<D5C@Q2(XU<8@Q9?N��

�=9^K19?.0FUMQ-6.A-6Ni<�<D,(-178-35C-67CX(MB<876�SEt7C9?MBHG-65�:[9?5�<8,(-�����2�9LJUTgEGFUF(MQ@BKfE;<8@Q9?N�ì�¤Wíx@B7
J(-zH?-6MB9?F4-6J
789�<D,\Eu<aJU@Q58-1K1<aK69?.AF\EG5C@Q7C9?N(7O2�-z<s_	-1-6N~+g@QN\�P�¿EGN(J"E�7C<DE;<D-��s9G:`�²<D,(-���EG5�<OF\EG5�<D@B<8@Q9?NU-656��KfEGMBMQ-1J



¦

+a-1�&@­��ìî¦?¦#�S¦j¤L�S¦?¨uí���K6EGN�2�-�.0EGJ(-;�q!�-178X(M|<D7'K69?NUK6MQXUJ(-�<D,\E;<>+g@QN\�P�µEGKh,(@B-1HG-67/78X(F4-65C@Q9?5�F4-65��
:[9?5C.tEGNUK6-�@QNeE^J(@Q7�<D5C@Q2(XU<8-6J�K69?.AF(XU<8@QN(YO-1NjHL@B589?N(.A-6Ni<6�w�#F4-6K1@B{\K6EGMQM|T?�S5CX(Ni<D@Q.A-67/EGKh,U@Q-1HG-6Je@QN�E
J(@B7C<D5C@Q2(X#<D-6J�K69?NU{(Y?X(5DEu<D@Q9GN�X(78@BN(Y <8,(-^+a@BN\�P�ÁF\EG5�<D@|<D@Q9GN(-65>EG58-09?N(-t<8,(@Q5CJ�9G:&<8,(9?7C-w9?2U<DEG@QN(-1J
_�,(-1N�+a-1�&@­�^@Q7&XU<8@QMQ@Bc6-1Jp�

o?� m¿��@Q7C78-15C<hEu<D@Q9GN^9?XU<DMB@QN(-
�&,(@Q7�78-1K1<D@B9?N/9?XU<DMB@QN(-17p<D,(-�9?5CYiEGN(@BcfE;<8@Q9?N�9;:U<D,U-�Kh,\E;FU<D-1587�9G:U<8,(@Q7�J(@B7878-15C<DE;<D@B9?Np�=
	,\EGFU<8-65xm

J(-178K65C@Q24-67g2\EGKh]jY?5C9?X(N(JÚ@QNU:[9?5C.tEu<D@Q9GN�N(-1-6J(-1J"@QN£78XU2(78-1}LXU-6Ni<�Kh,\EGF#<D-65C76��
	,\EGFU<8-65a¥�J(-1{\NU-67
�LTL.A.0-z<D58@BK¡�	589?EGJ(KfE;7C< ��-1<s_�9?5C]L7��²�U����7h�OEGN(JÚJ(-67CK658@B2�-17a<8,(-�<8,(58-1-��#������2\EG78-1J"JUTLN\EG.A@QK
MQ9?EGJ�2\E;M`EGN(K1@QN(Y�EGMQYG9?58@|<D,(.A76�£�sN�Kh,\EGF#<D-65t¦(�&<D,(-l�U���¾EGFUF(589iE;Kh,�@Q7wE;J\EGFU<8-6J®<D9�F(589IHL@QJ(- E
Y?MB9?2\EGM47CTL7C<8-6.�HL@B-1_ÚEGN(J^-17C<hE;2(MQ@B78,^@B<87	HL@`EG2U@QMQ@|<sTqEG7�EGN^-z��-1K1<8@BH?-'E;MB<D-158N\Eu<D@BHG-�<89�78-6.A@|��JUTLN\EG.A@QK
78Kh,U-6.A-67>:[9G5/FU589LK6-67C78@BN(YlEGJ(EGFU<D@|H?-q.A-678,�EGF(F(MB@QK6E;<D@B9?N(76�0
	,\E;FU<D-153¤w:[X(5C<8,(-65/58-z{\N(-17><D,U-w�U�	�
��EG7C@QKqEGMBY?9?5C@B<D,U.�EGN(J�F(58-178-6Ni<87>-�yUF4-65C@Q.A-6Ni<hE;MP58-178X(M|<D7�K69G.0F\E;58@QNUYO�U����<D9w<8,(-A$%���
+³78-6.A@|�
JUTLN\EG.A@QK%:[5DE;.0-z_	9?5C]r�x�&,(-�+a@QN\�P��F\EG5C<8@B<8@Q9?N(-15�@Q7�J(-67CK658@B2�-1J3@QN>Kh,\EGFU<8-65Z¨�EGN(Jq+g@QN\�P�¬58-6MQE;<D-1J
-zy#F4-65C@Q.A-6Ni<D7�E;58-3F(5C-67C-6Ni<D-1J�EGNUJ¡EGN\EGM|T#c1-6Jl@BNlKh,\EGF#<D-65/§L�'
	9?N(K1MQX(7C@Q9?N(7�EGMQ9?NUY0_�@B<8,¡EG58-6EG7�:[9G5
:[XU<8X(58-'58-178-6EG58Kh, EG58-'J(@B78K6XU7878-1J @BNgKh,(EGFU<D-15�¶U�




�����$Z���%!�m
$%!��%�S��+a������!������

�&,(@Q7�Kh,\EGFU<8-65�J(-67CK65C@Q24-67
FU58-6MB@Q.A@QN\E;5CT0K69?N(K1-6FU<87�<8,\E;<�58-1M`E;<8-'<890JU@Q7C<858@B2(XU<D-1JaK19?.AF(XU<D@BN(Y(�
�\9?5�-zyUEG.AF(MQ-;�#K6E;<D-1Y?9?58@B-67�9G:�J(@B7C<D5C@Q2(X#<D-6JtEG58Kh,U@B<D-1K1<8X(58-17&EG58-�J(-67CK65C@Q24-6Jw@BNt78-1K1<8@Q9?NOmL�Bo?�Z+a@QJ(JUMQ-z�
_	EG58-'F\EGKh]uEGYG-67�<D,\E;<�E;58-'X(78-1J @BN^J(@Q7�<D58@B2(XU<8-6Jg-6NiHL@Q589GN(.0-1Ni<D7�EG58-�JU@Q78K1X(787C-6Jl@BNO78-6Kz<D@B9?Nam#�ómL�

m#�|o¹��@Q7�<D5C@Q2(XU<8-6JOK69G.0F(X#<D@QNUYqEG58Kh,(@|<D-1K1<DXU58-67
�&,(-�MB9iEGJ£2\EGMQEGN(K6@BN(Y�.0-z<D,(9LJ(7gF(589GF�9?7C-6JÚ@QN�<D,(@B7aJU@Q787C-65�<hE;<8@Q9?N�EG5C-e@B.0F(MB-6.A-6Ni<D-1J£9?N

-6@|<D,(-15�EGN����&+ �U$�mw9?5
EGNe�(�'����58@BY?@QN\mGn?n?nAEGN(J¡EGMB789^5CX(N�9?N�MQ9I_�K69G7C<'58-1.09;<D-6M|TgK69?N(NU-6K1<8-6J
K6MBX(7C<8-65C7w9G:�F(5C9#K1-67C789?5C76�"�&,(-l�U$�m�2�-1MQ9?NUY?7A<89e<8,(-lK6MQEG78709G:�_�,\Eu<w@Q70K69?.A.A9?N(MBT�]LNU9W_�N£E;7
J(@B7C<D5C@Q2(X#<D-6JL�s.A-6.A9?5CT¬.3X(M|<D@QK19?.AF(XU<D-15871��_�,(-158-6EG7a<8,(-e��5C@QY?@BNrmGn?nGn�@Q7OE�J(@Q7�<D5C@Q2(XU<8-6J�78,\E;58-6JL�
.A-6.A9?5CT�.0EGKh,(@BN(-G�x�&,(-�EG5CKh,(@B<8-6K1<8X(5DE;Mr:[-6E;<DXU58-67�9G:p<8,(-67C-
K69GNU{\Y?X(58E;<D@B9?N(7�EG58-�2(58@B-1ô(TqJU@Q78K1X(787C-6J
@QNO7C-6K1<8@Q9?NU7
mL�Bo?�|o/EGN(J m#�|o?�ómv:[9?5�<8,(-'7DEG];->9;:xK19?.0FUMQ-1<8-6N(-17871�

m#�BoG�Bo¹��@B7C<858@Q2UXU<D-1J#�s.A-6.A9?5CTAK19?.0FUXU<D-1587
�sN�ElJ(@B7C<858@Q2UXU<D-1J#�s.A-6.A9?5CTe9?53.A-67C7DEGYG-z�sF(EG787C@QN(Y�EG5CKh,(@B<8-6K1<8X(58-;��-6EGKh,�F(589LK6-178789G5A,(EG7�@B<87

9I_�N�MQ9LKfEGM�.A-6.A9?5CTO_�,(@BKh,�9?N(M|Ta@|<
K6EGN¡EGK1K6-67C7�J(@Q5C-6Kz<DMBTG���#@BN(K6-><D,(-158-3@B7
N(9wK19?.A.09?Na2(X(71�p58-��
.A9G<D-/.0-1.09G5CTO@Q7�N(9G<
J(@Q5C-6Kz<DMBTgE;J(J(58-17878EG2(MQ-3EGN(JlJ\Eu<hEtE;58-v7C,\EG5C-6J�2iT -�y#F(MQ@BK6@B<8MBT^7C-6N(JU@QN(Y^E;N(J
58-1K6-1@BHL@QN(Yt.0-1787DE;Y?-671���sN <D,U@Q7
.A-67C7DEGYG-z�sF(EG787C@QN(Yw.A9LJ(-6M���J\Eu<hEA<85DEGNU7C:[-65C7�58-1}jX(@Q5C-39?F4-65DEu<D@Q9GN(7�<89
24-3F�-15C:[9?5C.0-1J�2iTl249G<D,l<8,(-�78-1N(J(@QNUYOEGN(J�<D,(-v58-6K1-6@|H#@BN(Y^F(5C9#K1-6787C9?5871���#XUKh,�EG5CKh,(@B<8-6Kz<DX(5C-67'EG5C-
@QNU,(-65C-6Ni<DM|Tw78K6EGM`E;2(MQ-�24-6K6EGX(78-'<D,U-1T^J(9qN(9;<�5C-6}jX(@B58-�<D@BY?,i<�K69?XUF(MQ@BN(Y3:[589?.µ<D,(-'7�T#7�<D-1.¸<D9q.tE;@QN#�
<hE;@QNwE;J(J(58-1787�7CF\EGK1-�9?5�J(E;<hEvK19?,(-158-6NUK6-G����];-1T0F�-15C:[9?5C.tE;N(K6-
EGJUH;EGNi<hEGYG-
9G:S<8,(-67C-�.tE;Kh,(@QN(-17	@B7
<D,U-3EG2(@BMQ@|<sTt:[9?5&<D,U-vF(5C9?Y?5DE;.0.A-65&<D9A-zy#F(MB@QK1@B<DM|TOEG7C789LK6@`Eu<D-/78F4-6K6@|{\KvJ(E;<hE�_�@B<8, F(5C9#K1-6787C-671�
�&,(@B7
EGMBMQ9I_�7�<D,(-a7CTL7C<8-6. <D9�-z��-1K1<8@BH?-1MBT�X(7C- KfE;Kh,(-67^E;N(J�.A-6.A9?5CT�,(@Q-15DEG5CKh,jT�9?N�-fEGKh,®FU589LK6-67C78@BN(Y

¤



¨

X(N(@|<f�Z��NU:[9?5�<DX(N\Eu<D-6M|T?�U_�5C@B<8@QN(Y>.0-1787DE;Y?-z��F\EG787C@QN(Y�K19#JU-�@Q7�E3K19?.AF(MQ-�yt<DEG78]078@QNUK6-
<8,(-�X(78-15&.3X(7�<
-zy#F(MB@QK1@B<DM|TlF\E;5C<D@|<D@B9?N�<D,(-AJ\E;<DEaEG.A9?N(YO<D,U-0MB9#K6EGMZF(589LK6-1787C9?5871� ��N(K1-tEgJ\E;<DEg7�<D58XUK1<DXU58-t@B7>JU@Q7��
<D5C@Q2(X#<D-6J��UEGMBM\78-1K1<D@B9?N(7�9G:p<D,U-
K69LJ(-�X(78@BN(Y><8,\E;<�J\E;<hE>.3X(7C<�24-
@Q.AF(MB-6.A-6Ni<D-1J0@BNtF\EG58EGMQMB-6M����&,jX(71�
@B<�@B7�H?-15CTOJ(@|ª0K1X(MB<	<D9A@QN(K158-6.A-6Ni<DEGMQM|TtF\E;5DEGMBMQ-6MB@Qc1-
Eq78-158@`E;MpK69LJ(-'X(78@BN(Y�<D,(@B7&F\EG58EGJ(@QYG.a�

�&,(-����&+¹¢?ni§G¨3�#KfEGMQEG2(MB-�$=9I_�-65�$=EG5DEGMBMQ-1Mp�U$�mv7�T#7�<D-1.¸@Q7	EGN^-zyUEG.AF(MQ-
9G:�E3J(@Q7�<D5C@Q2(XU<8-6J#�
.A-6.A9?5CT�F(EG5DEGMBMQ-1M�7CTL7C<8-6. ì�mWí²���%EGKh,�N(9#JU-aK19?N(78@B7C<87t9G:�Ee78@ðyj�s@QNU7C<D5CX(K1<8@Q9?N�@B7878XU- 78XUF�-15878K6EGM`E;5
!����(
�¨?n?n?naF(589LK6-178789G56�%58X(NUN(@QN(YlE;<�¨?¨#�ó§l+a��cG���&,U-^N(9#JU-67�EG5C-tK19?N(N(-1K1<D-1J�<D,(5C9?X(Y?,�E ,U@QY?,#�
F4-65C:[9G58.0EGN(K6-�7�_�@B<8Kh, KfE;MQMQ-1J^<D,(-�*%X(MBKfEGNOKh,(@BFp���&,U-'<89?F49?MQ9?Y;Tw9G:�<D,(-'7�_�@B<DKh,a@Q7�EGNaEGNiTi��<89;��EGNiT
F\EGKh];-1<>7C_�@|<DKh,(-1JeN(-z<s_	9G58]l7C@Q.A@QM`E;5�<89OEGNe��.A-6Y?EwN(-1<s_�9?58]r����NeE;JUH;EGNi<hEGY?-�9;:�<8,(@Q7�@BNi<D-65CK69?NL�
N(-1K1<D@B9?N .A-6Kh,(EGN(@Q7C.�@Q7�<D,\E;<�<D,U-3EfH;EG@QMQEG2(MQ-�2(EGN(JU_�@BJU<D,a2�-z<s_	-1-6N�EGNiTgF\EG@Q5�9G:PK69?.A.3X(N(@BKfE;<8@QN(Y
N(9LJ(-67�5C-6.0EG@QN(7&K19?N(7�<hEGNi<1õ�58-1YiEG58JUMQ-67C7�9G:=_�,U-658-/@QNw<8,(-�<D9?F49?MB9?YGTA<D,(-�<s_�9tN(9LJ(-67�MB@Q-G�

m#�BoG�óm³�L,\EG58-1J#�s.A-6.A9?5�Tw.3X(M|<D@BK69?.AF(XU<8-6587
��J(@B7C<D5C@Q2(X#<D-6J�78,\EG5C-6J#��.0-1.09G5CT�EG5CKh,(@B<8-6K1<8X(58-tK69?.32U@QN(-17vF(,iTL78@BKfEGMBMBT¡J(@B7C<D5C@Q2(X#<D-6J�.0-1.q�

9?5�Tt<D9GY?-1<8,(-65�_�@|<D,O,\EG5CJU_�E;58-�_�,(@QKh,^<858-fEu<D7�<D,U-/.A-6.A9?5�TwEG7�E�X(NU@B{\-1Jp�(Y?MB9?2\EGM�MQ9?Y?@BKfEGM�EGJ(JU58-67C7
78F(EGK6-;���&,jX(76��E;MQM
9;:/<8,(-�F(,iTL78@BKfEGM�.A-6.A9?5�T�@B7wJ(@Q5C-6Kz<DMBT®EGJ(J(5C-67C7DEG2(MB-l:[589?. EGNiT®F(5C9#K1-67C789?51�
�&,(-178-t7�TL7C<D-1.07/,\EfH?-q<D,U-tEGJ#HGE;Nj<DEGY?-q9G:�-1ªAK6@B-6Ni<DM|T�78XUF(F�9G5C<D@BN(YaEO7C,\EG5C-6J#��.0-1.09?5�T�F(5C9?Y?5DE;.q�
.A@QN(Y�.09LJ(-6M��u_�,U@QMQ-�F(5C-678-15CHL@QNUY�78KfE;M`EG2(@BMQ@|<sT?����J(58Ef_�2\EGKh]r�j,(9I_	-zH?-651�j@Q7=<8,(-�9IH?-158,(-6EGJqN(-6K1-67C7DEG5�T
:[9?5�.tE;@QNi<hEG@BN(@QNUYqEGJ(J(5C-6787
EGN(JlJ(E;<hEAK69?,(-158-1N(K6-;����9t.0EG@QNi<DEG@QNgE07C@QN(YGMQ-'Y?MQ9G2\EGM�EGJ(JU58-67C7�78F(EGK6-;�
<D,U-07�T#7�<D-1.».3XU7C<324-q<D@QYG,j<8MBT K69?X(FUMQ-6J�E;</-6@B<8,(-65'<D,U-07C9G:­<s_�E;58-t9G5/<8,(-t,\E;58JU_	EG58-AMQ-zH?-1M²�^�&,(@B7
9IH?-158,(-6EGJ K6EGNaJU-6Y?58EGJ(-'F�-15C:[9?5C.tE;N(K6-�_�@|<D,g@QN(K158-fE;78@QNUY�NLXU.32�-15�9G:xFU589LK6-67C789?5C76�

ö�÷pøWù�ú�ûzü	ù�ýIþfùCú	ÿWþ��	øuþ��óý������Wù	�ðþ��&ý�
��²ù�
���ÿWù�����þ����Iú	ú���
�øtûzú���
�ÿ��6ú��\ü�ù8ú�øWù8ú���þ��	ü�������
óý�
 ü�ù�ÿuú�
�þ1ÿuû����þ���þ�
 ýuú��Sø�
�
�ø �²ù�!"��
���ù�û�ÿ/û1ýWý�
���
 þzÿuû��$#Gù����ðþ��²ü&û�ÿ�
�ù%þ�#���
�ü%
�&Cû���
 þzÿ'�²þ	
�þzÿuú�
 ýWù����²øWù	ÿ"�uü�(Gù��xþ��røWþ�#uú)(Gù*����ù�ùCÿ����þ%
�þzü�ü��uÿ�
�
Cû+��
�ÿ���ÿWþIýIù8ú�,



§

�
N�-zyUEG.AF(MB-t9G:�EaJ(@Q7�<D58@B2(XU<8-6J�7C,\EG58-1J#�s.A-6.A9?5�T�E;58Kh,(@|<D-6Kz<DX(5C-t@B7><D,U-O�(���/��5C@QY?@BNrmGn?nGnU�
<D,U-A{\5C7C<>K69?.A.A-658K1@`EGMBMBTaEfH;EG@QMQEG2(MQ-3¨G¦;�s2U@B<�K6EGKh,(-z��K69?,U-658-1Ni<�N(9?NjX(N(@|:[9?58.«.0-1.09?5�T¡EGK1K6-67C7^��
&
��
�
�
+a���p7�T#7�<D-1.µì�§Gnuí²�=�%EGKh,3
�$%��@Q7�E�!'oIn?n?nGn�:[9?X(5���_	EIT�78X(F4-65C78KfE;M`EG5�!����(
¡FU589LK6-67C789?5�5CX(N(N(@BN(Y
E;<�7CF�-1-6J 9;:xX(FO<D9OoI¢?¤A+a��cG�

��78.0EGMBML,U@QY?,#��F�-15C:[9?5C.tE;N(K6-�7C_�@|<DKh,3K19?N(N(-1K1<D7P<s_�9/
�$%��71�i.0-1.09?5�T?�;EGN(J3��ÀG���u�&,(@B7P.09LJ#�
X(MB-G�LKfEGMBMQ-6J0E>NU9#J(-;�#@B7�<8,(-6NtK69?N(NU-6K1<8-6Jw<89v9G<8,(-65�N(9LJ(-67�H#@QEvE/,jTLF4-65CK6X(24-�@QNi<8-658K19?N(N(-1K1<8@Q9?N0N(-1<��
_�9?58]r�Z�
NtEGJUH;EGNi<hE;Y?-�9;:p<D,(@B7%@QNi<D-158K69GN(N(-6Kz<D@B9?Nt7�T#7�<D-1.°@B7%<8,\E;<	EGJ(J(@|<D@B9?N\EGM(NU9#J(-17	E;N(Jt7�_�@B<DKh,U-67
KfE;N�2�-^E;J(J(-6J�<89�K658-6E;<D-tM`EG5CY?-65>7CTL7C<8-6.A73<D,\E;<378KfE;MQ-t_�@|<D,�<D,U-wNjX(.324-6539G:�F(5C9#K1-67C789?5C76���&,(-
.A-6.A9?5CTwEGK6K1-6787�<D@B.0-�@B7�N(90MB9?N(Y?-15&X(N(@|:[9?58.�EG7�@QNgEq<858X(M|T^78,(EG58-1J#�s.A-6.A9?5CTwEG58Kh,U@B<D-1K1<8X(58-;��E;N(J
H;EG58@B-67�J(-6F4-6N(JU@QN(Yw9GNl@B<87�MB9#K6E;<D@B9?Np���%EGKh,�F(589LK6-1787C9?5�@QNg<D,(-3��58@QYG@QNrmGnGn?n�,\EG7�EAF(58@|HGEu<D-vK6EGKh,(-;ñ
78F4-6K1@`EGMB@Qc1-6J�,\EG5CJU_	EG58-O.0EG@QNi<hE;@QN(7/<D,(-O@Q.0EGY?-09G:
E¡7C@QN(YGMQ-w7C,\EG58-1J¬.A-6.A9?5�T�EG73_�-6MBM&EG7qKfE;Kh,(-
K69G,(-65C-6N(K1-G�

m#�BoG� ¥´
	MBX(7C<8-65C7�9G:�_�9?58]j7C<DE;<D@B9?N(7
�&,(-	7CX(F�-158K19?.0FUXU<D@BN(Y
7�T#7�<D-1.07=J(-67CK658@B2�-1Jv@BN>7C-6K1<8@Q9?NU7Zm#�|o?�|o	EGNUJ�m#�|o?� m�EG5C-�JU-678@BY?N(-1J>_�@B<8,

78F4-6K1@`EGMB@Qc1-6JO,(@QYG,#�s7CF�-1-6JgN(-1<s_�9?58]j71�&�sNa5C-6K6-1Ni<
T?-6EG5871�r,(9I_	-zH?-651��_�9?58]j7�<hE;<8@Q9?N(7�EG5C-/9;:­<D-6NgMQ@BN(]G-1J
_�@B<8,aK19?NiH?-1Nj<8@Q9?N(EGM=NU-1<s_�9?58]j76��78X(Kh,�E;7
�P<D,U-658NU-1<f���P�����h�\9?5��Z��+½<890:[9?5C.¸F\EG58EGMQMB-6Mp7�TL7C<D-1.071�
��-z<s_	9G58]j7^9G:�_�9?58]j7�<hE;<8@Q9?N(71�/���
��d£7h����<hEG];-�EGJUH;EGNi<DEGY?-g9G:�<D,U-a:�EGKz<t<D,(E;<0_�9?5C]L7�<hE;<8@Q9?NU7wEG5C-
58-1M`E;<8@BHG-6MBTa@QNU-zy#F�-1N(78@|H?-;��_�@BJ(-6M|T�EfH;EG@QMQEG2(MB-G��EGN(J�9G:­<D-1N�@BJ(MQ-;�>��J(J(@|<D@Q9GN\EGMQM|T?�r<D,(-qEfH;EG@BM`EG2(@BMQ@|<sT^9G:
58-1M`E;<8@BHG-6MBT MQ9I_��sK19?7C<',U@QY?,#��78F4-6-1JeN(-z<s_	9G58]j7v.0EG]G-17/<8,(@Q7/EGFUF(589iE;Kh,�EOY?9L9#J¡F(5C@QK6-fÀ;F4-65C:[9G58.0EGN(K6-
H;EGMQXU-%:[9G5SK69?.AF(XU<8-z�s@BNi<D-6NU78@BHG-�FU589?2(MB-6.A76�=��NU:[9G5C<DXUN\E;<D-1MBTG�G�
��d£7�KfEGN/-1ªAK6@B-6Ni<DM|T'78X(FUF�9?5�<=:[-z_	-15
F\EG58EGMQMB-6MrEGFUF(MQ@BKfE;<8@Q9?N(7P<8,\EGNw7CF�-1K6@QEGMQ@Bc6-6JA.0EG787C@BH?-1MBTAF\EG58EGMQMB-6M\F(5C9#K1-67C789?5C76�S��+ $%$Z7h�z�UJ(X(-�<89><8,(-6@B5
MQ9I_�-65�2\EGNUJU_�@QJU<8,(7�EGN(Jg,(@QYG,(-65&K19?.0.vX(N(@QK6E;<D@B9?NwMQE;<D-1N(K6@B-676�

m#� m¿��@Q7�<D5C@Q2(XU<8-6JOK69G.0F(X#<D@QNUY�.0@BJ(J(MQ-z_�E;58-
�&,(@Q7�7C-6Kz<D@Q9GN^J(-67CK658@B2�-17&.0@BJ(J(MB-1_	EG58-�<D,\E;<	@Q7�X#<D@QMB@Qc1-6J0:[9G5	J\E;<DEv78,(EG58@BN(YqEGN(JOEGFUF(MQ@BKfE;<8@Q9?N

F(5C9#K1-6787C@QN(YA@QNOJ(@B7C<858@Q2UXU<D-1JgK19?.AF(XU<D@BN(Y�-6NiHL@Q5C9?N(.A-6Ni<D71�



¶

m#�ómL�Bo¾�sN#:[9?58.0E;<D@B9?NO$=9I_�-65
�'5C@QJ��[��$��/�
�&,(-��sN#:[9?58.0E;<D@B9?N�$�9W_�-65x��58@QJA�[��$��>�Zìî¥?¨uíj@B7S@QNi<D-1N(J(-1J/<89&F(589IHL@QJ(-�E&K69GNjHG-6N(@B-6Ni<=@QNi<D-15C:�EGK1-

<D9A<D,(-/H;EG7C<6��,(-z<D-65C9?Y?-1N(-69?XU76�pE;N(JlY?-19?Y?5DE;F(,(@QK6EGMQM|Ti�s78-1F\EG58E;<D-1JaK19?.0FUXU<D@BN(Y05C-67C9?X(58K1-67�9;:%�����#�
EGN(J\À;9?5�9G<8,(-65���$��°F\E;5C<DNU-65871���&,(-q@QNi<D-15C:�EGK1-�,(@QJU-67'J(-1<DEG@QMB7�9G:�.0EGKh,(@QNU-�F\EG5C<8@QK1X(M`EG5C76�p7CX(Kh,�E;7
MQ9LKfEu<D@Q9GNp��78@Qc1-G�PK19?N(N(-1K1<8@BHL@B<sTG�ZEGN(J�N(EG.0-;�=<8,(-65C-62iT�FU58-67C-6Ni<D@BN(Y¡EaXUN(@B{\-1J�HL@Q5�<DX\EGM%.0EGKh,(@BN(-A<89
J(-zH?-6MB9?F4-65871�"�·<89#9GMQ]j@B<�:[9?50-6N(7CX(58@BN(Y�7C-6K6XU58@B<sTG��589?2(XU7C<DNU-67871��F49?5�<hEG2(@BMQ@|<sT?��EGN(J�<85DEGN(7CF\EG5C-6N(KzT
@Q7v2�-1@QN(Y¡-67�<hEG2UMQ@Q7C,(-6J�2iT�<8,(-a�'MB9?2(X(7vF(589uVC-1K1< ìî¥?¶#�P¦?¥;í�_�,(@BKh,�@B7�E0VC9?@QNi<�-z��9G5C<q2iT��
5CY?9?N(NU-
�
Eu<D@Q9GN\EGM���EG249?58E;<D9?5�T�E;N(J�<D,(-O��N(@BHG-6587C@B<sT�9G:��L9?XU<D,U-658N¬
�EGMB@B:[9?5CN(@`E#��7>�sNU:[9?58.0E;<8@Q9?N��LK6@Q-1N(K6-17
�sN(7�<D@B<8XU<D-;�

�&,(-65C-wEG5C-tEgNLXU.32�-15>9;:&789G:­<s_	EG5C-tKh,\EGMBMQ-1N(Y?-67�<8,\E;<>.3X(7C<>24-tEGJUJ(58-17878-1J�2�-z:[9?58-0EGKz<DX\EGM
EGF(FUMQ@QK6E;<D@B9?N(7�KfEGNg2�-�5CX(Ng@QNOE�J(@Q7�<D5C@Q2(XU<8-6J^:�EG7C,(@Q9?NO9?N^<8,(-'��$����r��N(-'9G:�<D,U-/.A9?7�<�@Q.AF�9?5�<hEGNi<
@Q7C78X(-17v@B7'<89aJU-1H?-1MQ9?Fe-1ªAK6@B-6Ni<�E;58Kh,(@|<D-6Kz<DX(5C-z��@QN(J(-1F�-1N(J(-1Nj<^��@���-;�B��F49?5C<DEG2(MQ-f��789?MBXU<D@B9?N(7�:[9?5'58-6EGM|�
MQ@|:[-�F(589G2(MQ-1.07>��-;��YU�B�4EqNLXU.0-158@QK6EGMS789GMBH?-15h�&58X(NUN(@QN(YA9?NgHGE;58@Q9GX(7&.tE;Kh,(@QN(-'F(MQE;<8:[9G58.A7&K69?N(NU-6K1<8-6J
2iT <8,(-3��$��q�4�
NU9G<D,(-15�@Q.AF49?5C<DEGNi<
@B7878XU-3@Q7�<D9^J(-z{\N(-�F4-65C:[9G58.0EGN(K6->.0-z<D5C@QK67�:[9?5�E;7878-1787C@QN(Y^<D,U-
@Q.AF\EGKz<�9G:	,(@QY?,L�sM`Eu<D-6NUK1TlK19?.A.3X(N(@BKfE;<8@Q9?N(7�9?N�58X(N(NU@QN(YgEO78@QNUY?MQ-�@BN(7C<DEGN(K6-q9G:�<D,U-tEGFUF(MQ@BKfE;<8@Q9?N
��7C9?MBHG-65D��9?N/.3X(M|<D@BF(MQ-PK1MQX(7�<D-1587	��78XUF�-15��sNU9#J(-17h�S9G:(.0EGKh,(@BN(-671�x�&,(@B7S_�@QMQMGY?X(@QJU-%<8,(-�J(-67C@QY?N>9G:(.A9?58-
M`Eu<D-6NUK1Ti��<89?MQ-15DEGNi<�@B.0FUMQ-6.A-6Ni<DE;<D@B9?N(7�@QNl_�,(@BKh,�K69?.A.3X(NU@QKfEu<D@Q9GNa_�@QMBM=24-3,(@BJ(J(-1N�X(N(J(-15'EGN(JrÀ;9G5
9IH?-158M`E;F(F�-1Ja_�@|<D, K19?.AF(XU<hEu<D@Q9GNp��
	MB-fEG5CMBTG�4J#T#N(EG.0@BK'MQ9iEGJO2\E;M`EGN(K1@QN(YA@QNg78XUKh,�EA,U-1<D-1589?YG-6N(-19?X(7
-6NiHL@Q5C9?N(.A-6Ni<�_�@QMBM�F(MQEIT^EqK1-6Ni<D58EGMS589GMQ-�@QN^<8,(-'9WHG-658EGMQMpF4-65�:[9?58.0EGN(K1-G�

m#��¥´+a-1787DE;Y?-z��F\EG787C@QN(Y0F(589GY?5DEG.A.A@QN(Y
��NU-�9;:/<8,(-l:[X(N(J(EG.0-1Ni<hEGM�@B787CX(-67O@QN�F(EG5DEGMBMQ-1M�K19?.0FUXU<D@BN(Y�@Q7t<8,(-�Kh,(9?@BK6-�9G:>F(5C9?Y?5DE;.q�

.A@QN(YOF\EG58EGJ(@BY?.071�O�#-zH?-658EGM�F\EG5DE;J(@QY?.A7',\EfH?-0-1H?9GMBH?-1J�9IH?-65/<D,(-AM`E;7C<'<s_	9 J(-6K6EGJ(-671�P_�,(@QKh,e@QN#�
K6MBX(J(-a78,\EG5C-6J#��.0-1.09G5CT�F(5C9?Y?5DE;.0.A@QN(YU��.A-67C7DEGY?-��sF\E;7878@BN(Y�F(5C9?Y?58EG.0.A@QNUY(��J(E;<hE�F\EG5DE;MQMQ-1M�F(589;�
Y?58EG.0.A@QNUY�ìº¤Gnuí���EGN(J�.3XUMB<D@ð��<8,(58-6EGJ(@QNUY�ìãoWmL�p¦?n#��§?mIí²�3�#9?.A-39G:%<D,U-678-�F(EG5DEGJU@QY?.A7
,\EfHG-q<8X(58NU-6J
9?XU<q<89�24-aEG58Kh,(@|<D-1K1<DXU58-z��@QN(JU-6F4-6N(J(-1Ni<t@BN�<8,(-g78-6NU78-O<D,\E;<AF\E;5DEGMBMQ-6M�F(589GY?5DEG.A76��789;:­<s_�EG5C-G�&E;N(J



¢

<D9L9?MB7�J(-zH?-1MQ9?F4-6Jw_�@|<D,t<8,(-6@B5	,(-1MQFwK6EGN^2�-�-fEG7C@QM|TtE;N(Jw-1ªAK1@Q-6Ni<8MBT0F�9?5�<D-1J^9?Ni<D9vH;EG5C@Q9?X(7�.0EGKh,(@QNU-
F(MQE;<8:[9?5C.071�P�sNO<D,(@B7&J(@Q7C78-65�<hE;<8@Q9?N��U<D,(-qétÞhÛhÛ6çIåLÞzï.-UçuÛhÛzâ­äLå	-0/Dê8å1/8çGé�é�â­äLåt.A9LJ(-6Mp@B7&X(78-1Jp�

+a-67C7DEGY?-qF\E;7878@BN(Y^@Q7
EwF�9GF(X(M`E;5
F\EG58EGJ(@BY?.Á:[9?5�Et_�@BJ(-35DE;N(Y?-v9;:�F(EG5DEGMBMQ-1M�7�TL7C<D-1.07'7C@QN(K1-
@B<�9G��-65C7�FU589?Y?58EG.A.0-1587ZJ(@B58-6Kz<�E;K6K6-1787�<D9vK19?.A.3X(N(@BKfE;<8@Q9?N�24-1<s_�-6-1N^F(589LK6-17878-17�9?NAJ(@B��-65C-6Ni<�.tEu�
Kh,(@BN(-671�Pd£@B<D,A<D,(-�-zy#F(MB@QK1@B<%.A-67878EGY?-��sF\EG7C78@BN(Yv.A9#JU-6M²�iFU589LK6-67C78-17�@QN0E>F\E;5DEGMBMQ-6M(EGF(F(MB@QKfEu<D@Q9GNA,(EIHG-
<D,U-6@Q5
9W_�N¡F(5C@BH;E;<8-�EGJ(J(5C-67C7/7CF\EGK1-67/EGN(J�7C,\EG58-�J(E;<hEtHL@`Ew-�y#F(MQ@BK6@B<
.0-17878EGY?-671���#-zH?-15DEGMPHG-6N(J(9G587
,\EfH?-�J(-1.09?NU7C<D58E;<D-1JvE&.A-67C7DEGY?-��sF\E;7878@BN(Y�MQ@B2(5DEG5�T�<8,\E;<�@B7S-1ªAK6@B-6Ni<DM|T�@Q.AF(MQ-1.0-1Ni<D-6J'E;N(J>F49?5�<hEG2(MB-G�
��9I_�-1HG-656�G2�-1KfEGX(7C-%9G:#<8,(-%N(-6-1J/:[9G5p-zy#F(MB@QK6@|<SK69G.0.3XUN(@QK6E;<D@B9?Np�f.A-67C7DEGY?-%F\E;7878@BN(Y�F(58-178-1Nj<87xE&K19?.q�
F(MB-zyvF(589?YG5DEG.A.0@BN(Y�@QNi<D-15C:�EGK1-&EGN(Jv@Q7PJ(@|ªAK6X(M|<=<89�J(-62UX(Y(�Z�\X(5�<D,(-158.A9?58-;�G<D,(-	F�-15C:[9?5C.tEGNUK6-	9;:4EGN
EGF(FUMQ@QK6E;<D@B9?NtJU-6F4-6N(J(7�,(-6EfH#@BMBTt9?Nw<D,(-�-�y#F�-15C<D@B78-'9G:�<D,U-�F(589?YG5DEG.A.0-156�x$%5C9?Y?58EG.07	-zy#F(58-1787C-6Jl@BN
<D,U@Q7�.tEGNUN(-65�.tEfT'5CX(N39?N>J(@Q7�<D58@B2(XU<8-6J#��.0-1.09?5�T�.3X(M|<D@BF(589LK6-178789G5876�uJ(@B7C<D5C@Q2(X#<D-6J>78,\E;58-6JL�s.A-6.A9?5CT
.0EGKh,(@QNU-67O��
&
����
�
+a�����x9?53E ,(-1<8-65C9?Y?-6NU-69?X(7�NU-1<s_�9?58]�9;:&_	9?5C]j7C<hEu<D@Q9GN(76��+a-17878EGY?-g$xEG7C78@BN(Y
�sNi<D-15C:�EGK1-l��+ $Z���Aìº¤G¶;í�E;N(J�$xEG58EGMQMB-6Mx*
@Q5C<8X\EGMP+ EGKh,(@BN(-l��$P*'+l�qìî¥i§uí%EG5C-�<D,(-�<s_�9a.A9?7C<'F49?F(XL�
M`E;5/7�<hEGNUJ\EG58JU7/:[9?5'_�58@|<D@BN(YO.0-1787DE;Y?-z��F\EG787C@QN(YaF(589GY?5DEG.A76�=EGN(J�_	-158-078X(K1K6-67C7C:[X(MBMBT�F49?5C<8-6J�9GNj<89
EwM`E;58Y?->NLXU.32�-15�9G:Z<D,U-qEG2�9IHG-�F(M`E;<C:[9?58.A76����K1<8@BH?-�+a-67C7DEGY?-17>@B7�EwMB9W_�MB-1H?-1MP.A-67878EGY?-��sF\EG7C78@BN(Y
F(5C9?Y?5DE;.0.A@QN(Y�.A9LJ(-6M�<8,\E;<0.tEG];-67A.tE;Kh,(@QN(-��sJ(-1F�-1N(J(-1Nj<tK69?.A.3X(NU@QKfEu<D@Q9GN�5C-67C9?X(58K1-67wJU@Q58-1K1<8MBT
EfH;EG@QMQEG2(MQ-�<D9�<D,U-/FU589?Y?58EG.A.0-156�

�
MB<8,(9?X(YG,�-zyL<D-1N(78@|H?-A-zy#F�-158@B.0-1Nj<87�_	-158-qK69?NUJ(X(K1<8-6J�@QNl<8,(@Q7�5C-678-6EG58Kh,¡_�@B<8,¡2�9G<8,¡$P*'+
EGN(J0+ $Z�h�L+ $Z�=@Q7ZF(5C-1:[-65C58-1J07C@QN(K1-&@B<Z,\E;7�7C,(9I_�N07CX(F4-658@B9?5Z58-178X(M|<D7Z9?Nq,(@BY?,#��F�-15C:[9?5C.tEGNUK6-&EG5CKh,(@|�
<D-1K1<8X(58-176�%�
Kz<D@BHG-/+a-67C7DEGYG-67&_�E;7&N(9G<&XU<8@QMB@Qc6-1JtJ(XU-�<D9�@B<87	MQEGKh]09;:=F49?5�<hEG2(@BMQ@|<sTAEGN(J^@B<87	MB9W_���MQ-zH?-6M
Kh,\EG58EGK1<8-65C@Q7C<8@QK176�£�&,(-65C-1:[9?5C-G��58-178X(M|<D7A_�@QMQM&24- 5C-6F49?5C<8-6J®2(EG78-1J®X(F49?N�-�yUF4-65C@Q-1N(K6- _�@|<D,¬X(78@BN(Y
+ $Z�>:[9G5�F\EG5DE;MQMQ-1M	@B.0F(MB-6.A-6Ni<hEu<D@Q9GN(7v9G:�MQ9?EGJ�2\EGM`E;N(K6@BN(Y¡EGMQYG9?58@|<D,(.A7>9GN¬J(@|��-158-1Nj<AF(MQE;<8:[9G58.A76�
�&,(-/-fEG7�TgF�9?5�<hEG2U@QMQ@|<sTt9;:x<D,U->F\E;5DEGMBMQ-6M�F(589?YG5DEG.A7�J(-1HG-6MQ9GF�-1J 9?NO<D,(-178->.tEGKh,U@QN(-17�J(-1.09GN(7C<85DE;<8-
<D,U-'HG-65C7DE;<8@QMQ@|<sTw9G:�<D,U->E;MQY?9?5C@B<8,(.07�<D9q24-/FU58-67C-6Ni<D-1Jp�



oIn

m#� ¥#�Bo½+g-67878EGY?->$xEG7C78@BN(Y0�sNi<8-65C:�E;K6-
�&,(-£+ $Z���²+g-67878EGY?-�$=EG787C@QN(Y��sNj<8-65�:�EGK6-f��789;:­<s_�EG5C-®F\EGKh]uEGYG-�@Q7�K6XU5858-1Ni<DMBT~<8,(-�.A9?7C<

_�@QJU-6MBTi��X(78-1J�7C<DEGN(J\E;58J�:[9?5�_�5C@B<D@BN(Y¡.0-17878EGY?-z��F\EG7C78@QNUY�F(5C9?Y?5DE;.071��_�@B<8,�@|<D70+ $Z�²��m¡78F4-6K6@|{\KfEW�
<D@B9?N(7A58-1MQ-fE;78-6J�5C-6K1-6Ni<DM|T¯ìº¤G¶;í����·Y?58@BJ#�s-1N\EG2(MB-6J�@Q.AF(MQ-1.0-1Nj<DE;<D@B9?N�9G:>+ $Z�a�²+ $Z��
��&���/�q_	EG7
EGMB789^J(-zH?-6MB9?F4-6J¡789^<D,(E;<�X(7C-6587'K6EGN¡58X(Ne+ $Z��F(589?YG5DEG.A7�EGK1589?7C7�58-6.A9G<8-6MBTaK69GN(N(-6Kz<D-1JeK1MQX(7�<D-65C7
9G:�F(5C9#K1-67C789?5C7�X(78@BN(Y <D,U-w7DEG.A-tK19?.A.tEGNUJ(7><8,\E;<v_�9?X(MBJ�24-wX(78-1J�9?N�Ea<8@QY?,i<DM|T¡K69?XUF(MQ-1J�F\EG5��
EGMBMQ-6M=K69?.AF(XU<8-650ìî¥?¥U��¥G¦Gí��t+ $Z��
�������@B7'X(78-1J�2iT������#�µ_�@|<D,¡<D,(-0��MQ9?2UX(7�.0-z<hEu��K69?.AF(XU<8@QN(Y
<D9L9?MB]L@|<'ìî¥imuíS<89A@B.0FUMQ-6.A-6Ni<�<D,(-1@Q5&�sNU:[9?5C.tEu<D@Q9GNO$=9I_	-15���58@BJe����$��>���

�&,(-e.0EG@BN�Y?9iEGMB7t:[9?5^J(-178@QYGN(@QN(Y�<8,(@Q7O@BNj<8-65�:�EGK6-¡EG5C-¡F�9?5�<hEG2U@QMQ@|<sT?�&-zª0K1@Q-1N(K1TG�'EGN(J�F(589;�
Y?58EG.0.0EG2(@BMQ@|<sT?�¡+ $Z�>F(589IHL@QJ(-173<D,(-^7�TLNj<DEGK1<8@QKgEGN(J�7C-6.0EGNi<D@QK^K19?58-^9;:�MB@Q2(58EG5CT�5C9?XU<D@BN(-673:[9G5�E
J(@B7C<D5C@Q2(X#<D-6JL�s.A-6.A9?5CTAK69G.0.3XUN(@QK6E;<D@B9?Nt-1NjHL@B589?N(.A-6Ni<6�%$%5C9IH#@BJ(@QNUY3<D,(@B7�,(@QYG,#�sMB-1H?-1M�7�<hEGN(J(EG58J(@BcfEu�
<D@B9?N^EGMBMQ9I_�7&EGN^-zªAK6@Q-1Ni<�@Q.AF(MQ-1.0-1Nj<DE;<D@B9?NA9G:�MQ9I_	-15���MQ-1HG-6Mp.A-67C7DEGYG-z�sF(EG787C@QN(Y3:[X(NUK1<D@B9?N(71�\EGN(J^<D,U-
F49?787C@Q2(@BMQ@B<sTa9G:�,\EG5CJU_�E;58-A78X(F(F49?5�<>2iT�H;EG5C@Q9?X(7�HG-6N(J(9G5876�w+ $Z��@Q7�7CX(@B<DEG2(MB-3:[9?5'X(78-A2iT¡Y?-6N(-15DEGM
+a��+ ����.3X(M|<D@BF(MQ-�@BN(7C<858X(Kz<D@B9?Np�j.3X(M|<D@QFUMQ-�J\Eu<hE'7C<D5C-fEG.t�ZF(589?YG5DEG.A76�jEG7%_�-6MQM4EG7%<D,U9?78-�_�58@|<8<D-1Nt@BN
<D,U-�.A9?5C-&58-67�<D5C@QK1<8-6JA7C<sTLMQ-�9G:p�U$�+ ����78@BN(Y?MB-&F(589?YG5DEG.g�?.3X(M|<D@BF(MQ-�J\E;<hE'7C<858-6EG.w���x��<�@Q7%E�ô\-�y#@Q2(MB-
K69G.0.3XUN(@QK6E;<D@B9?N^MQ@B2(5DEG5�Tw_�,(@BKh, KfE;N 24->X(7C-6Jl@BNlEq,(-1<8-65C9?Y?-6NU-69?X(7
-6NiHL@Q589GN(.0-1Ni<�EGNUJ K69GNj<DEG@QNU7
2(@BN(J(@QNUY?7�<D9^249G<D,�
~EGN(Je�r9G5C<D58EGNr§?§L��+ $Z�²��m^-zyL<8-6N(J(7'<D,U-AMQEGN(Y?X(EGY?-32(@BN(J(@BN(Y?7
<89 
3242�E;N(J
�\9?5C<85DEGN(¢?nU�

+ $Z��F(5C9IH#@BJ(-67'E;Nl@QNi<D-15C:�EGK1-v<D,(E;<'EGMBMQ9I_�7
F(5C9#K1-67C78-67'@BN�EtF\EG58EGMQMB-6M�F(5C9?Y?5DE;.�<89wK69?.A.3X#�
N(@BKfE;<8-t_�@B<8,�9?N(-OEGN(9;<D,(-156���sN�+ $Z�²�ho?�%F(5C9#K1-6787C-67AKfEGNUN(9G<�24-OEGJ(J(-1J�<D9�9?53JU-6MQ-z<D-1J�:[5C9?.»EGN
EGF(FUMQ@QK6E;<D@B9?N^E;:­<8-65�@B<�,(EG7�24-6-1Na7�<hEG5�<D-1Jp�	�&,(-v+ $Z�²��m�F(5C9#K1-6787�.A9#J(-1M²�(,U9W_�-1HG-651��EGMBMQ9I_�7�:[9?5&<D,U-
JUTLN\EG.A@QK�K65C-fE;<8@Q9?N�E;N(Jv<D-158.A@QN\Eu<D@Q9GN>9G:rFU589LK6-67C78-17%E;:­<D-15PEGNA+ $Z��EGF(FUMQ@QK6E;<D@B9?N/,\EG7P7�<hEG5�<D-6Jg�[78@B.q�
@QMQEG5p<D9�<D,(E;<PE;MQMQ9I_�-6J/2iT/$Z*�+l�z�W*�EG5C@Q9?X(7�K19?.0.vX(N(@QK6E;<D@B9?N�F(5C@Q.A@B<D@|H?-17�EG58-�78X(FUF�9?5�<D-1Jp�P$�9?@QNi<C�²<D9;�
F49?@QNi<>K69?.A.3X(N(@BKfE;<8@Q9?NU7>E;MQMQ9I_�78@Q.AF(MB-A2UMQ9LKh]L@BN(YlE;N(J�N(9GN#�s2(MB9#Kh]j@BN(Y 7C-6N(JrÀu58-6K1-6@|H?-^F(5C@Q.A@B<D@|H?-176�

	9?MBMQ-6Kz<D@|H?-�K69G.0.3XUN(@QK6E;<D@B9?N(7w@BNjHG9?MBHG-¡Y?589?XUF(7O9G:vFU589LK6-67C78-176�/EGN(JÚEGMQMB9I_·9GF�-15DE;<8@Q9?N(7^7CX(Kh,"E;7



o?o

2\EG5C58@B-65q7CTLN(Kh,(5C9?N(@BcfE;<8@Q9?N(71�&YiE;<8,(-65DÀ;78K6E;<8<8-65871�&EGN(J¬Y?MQ9G2\EGM&58-1J(X(Kz<D@Q9GN(76��+ $Z�²��meEGMB789�F(589IHL@QJ(-17
9?N(-��s7C@QJ(-1J^K69?.A.3X(N(@BKfE;<8@Q9?NU76���&,(@Q7	:[-6E;<DXU58-�EGMBMQ9I_�7�9?N(-�F(5C9#K1-67C7	<D937CF�-1K6@|:­TwEGMBMrK69?.A.3X(N(@BKfE;<8@Q9?N
F\EG58EG.A-1<D-1587/:[9?5v249G<D,�<D,(-t78-6NUJ(@QN(YlEGN(J�<8,(-w58-1K6-1@BHL@QN(Y 78@QJU-676�a�&,(@Q7>@Q7vE F�9I_�-65�:[X(M	K19?N(7C<858X(Kz<
_�,(@BKh,vEGMBMQ9I_�7p@B.0F(MB-6.A-6Ni<D9G587�<89&<hEG];-�E;JUH;EGNi<hEGY?-%9G:j:�EG7�<�K69?.A.3X(N(@BKfE;<8@Q9?N�.0-1Kh,\EGN(@B78.A7SF(589IHL@QJU-6J
2iT¡HGE;58@Q9GX(7'F(M`E;<C:[9?58.A76�S7CX(Kh,�EG7'K69G,(-65C-6Ni<�9?5'N(9?NL�sK69G,(-65C-6Ni<37C,\EG58-1J�.A-6.A9?5CTG�x�'+g�µ-1N(Y?@BN(-671�
,\EG5CJU_	EG58-��s78XUF(F�9G5C<D-1J F(X#<�À;Y?-z<�9?F�-15DE;<8@Q9?NU76�(E;N(JaK19?.A.3X(N(@BKfE;<8@Q9?NwK19;�sFU589LK6-67C789?5C76�

�
MQM�9G:S<D,U-'EGMQY?9G58@B<8,(.A7�F(5C9?F49?78-1J^@QNw<D,U@Q7	JU@Q787C-65�<hE;<8@Q9?NOEG7C78X(.A-�E3.A-67C7DEGY?-�F(EG787C@QN(Y�-1NjHL@ð�
589GN(.0-1Ni<�EGN(J X(78-v<8,(-�+a$%��.A-67C7DEGY?->F\EG7C78@QNUYwF\EGKh]uEGY?-/:[9?5�K69?.A.3X(N(@BKfE;<8@Q9?Ng24-1<s_�-6-6N¡F(5C9#K1-67��
789G5876�

m#� ¥#�óm¿$=EG5DE;MQMQ-1M�*
@Q5C<8X\EGM�+aEGKh,(@QNU-t��$P*'+l�
$Z*�+·@Q7�E'789G:­<s_	EG5C-�-1NjHL@B589?N(.A-6Ni<6�#7C@Q.A@QM`E;5=<D93+ $Z�h�i<D,\E;<�EGMBMQ9I_�7�E/7C-1<�9G:p,U-1<D-1589?YG-6N(-19?X(7

K69G.0F(X#<D-65C7�<89>5CX(N0EG7	E'78@BN(Y?MB-&.3X(MB<8@QF(5C9#K1-67C789?5%7CTL7�<D-6.g�L58-1:[-1585C-6J0<89vE;7�E65Iâ7/�æ�àUçGáréAçLÜhÝLâ­ä�Þ>ìº¥?§uí²�
�&,(@B7wH#@B5C<8X\EGM
.0EGKh,(@BN(-lK19?N(78@B7C<87^9G:3E�XU78-65��sJ(-z{\N(-1J�K69GMQMQ-1K1<8@Q9?N¬9G:/7CTL7C<8-6.A7g@BN(K6MBX(J(@BN(Y�78-158@QEGM²�
F\EG58EGMQMB-6M��jEGN(JtHG-6K1<89?5�K19?.0FUXU<D-15876�%��MQMr.tE;Kh,(@QN(-17	@BN0<D,U-�7CTL7C<8-6.°.3X(7C<	58X(N^XUN(J(-65	�
�����3�\��N(K1-
<D,U->HL@Q5�<DX\EGM�.0EGKh,(@QNU-v@Q7�J(-z{\N(-6J��S$P*'+¿@QNUK6MQXUJ(-67�589?XU<8@QN(-17�<89^EGXU<89?.tEu<D@QK6EGMQM|Tt7CF\Ef_�N�<hEG7C]L7
9?N
<D,U-w@QN(JU@BHL@QJ(X(EGM�FU589LK6-67C789?5C7qEGN(J�EGMBMQ9I_�7><8,(-6.¼<D9lK19?.A.3X(N(@BKfE;<8-wEGN(J�7�TLN(Kh,(589GN(@Qc1-w_�@B<D,�-6EGKh,
9G<8,(-651�¡��E;Kh,�.0EGKh,(@BN(-t@B7vK6EGMQMB-6J�E ,U9?7C<6����NU-wF(589LK6-1787C9?5�@Q7>X(78X\E;MQMBT�J(-178@BY?N\E;<8-6J�<D9�5CX(N�<D,U-
$P*'+¾K69GN(789?MB-���$Z*�+l

� ��EGMQ7C93]jN(9I_�NaE;7	<D,(-
.tEGN(EGY?@QNUY>F(5C9#K1-67C76�%�
MBM�9G<8,(-65	F(589LK6-178789G587&9G:�<D,U-
HL@Q5�<DX\EGMU.tEGKh,U@QN(-�58XUNA<8,(-
$P*�+�J\E;-6.A9?Nl��$P*'+ �'���j$Z*�+l
¬F(5C9IH#@BJ(-67�E'.0-6EGN(7Z:[9?5Z@QNi<8-65C:�E;K6@QNUY
_�@B<8,^<D,(-/$P*'+½MQ@Q2U5DEG5�T?�(E;N(Jg$Z*�+ ��<DEG]G-17�K6EG58-'9G:�<D,U-'<DEG78]t9G:x.A-67C7DEGYG-/F(EG787C@QN(Y(�

m#� ¥#� ¥¿��K1<8@BH?->+a-17878EGY?-67
�
K1<8@BHG-g+a-67C7DEGY?-17lìºm?§Ií&@Q7�E;N�EG7CTLN(Kh,(5C9?N(9?XU70K19?.0.vX(N(@QK6E;<D@B9?N�.A-6Kh,(EGN(@Q7C.»JU-678@BY?N(-1J�<89

.A@B<D@BYiE;<8-3<D,(-0.0-1787DE;Y?-z��F\EG787C@QN(Ya9IH?-65C,(-fE;Jp� �&,(-t@QJ(-6Ea@Q7'<D9a9IH?-65CM`EGF�K69?.A.3X(N(@BKfE;<8@Q9?N¡MQE;<D-1N(K1T
_�@B<8,¡K69?.AF(XU<DE;<D@B9?Nl2iT�-zy#F49?78@BN(YO<D,(-3:[X(MBMP,\EG5CJU_	EG58-qKfE;F\EG2(@BMQ@B<8@Q-17�<89O<8,(-qF(589GY?5DEG.A.A-656�>�%EGKh,
�
Kz<D@|H?-O+a-17878EGY?-67qK19?Ni<hEG@BN(73El,\E;N(J(MQ-153EGJUJ(58-1787�@QN�EGJ(J(@|<D@Q9GNe<D9a<D,(-wJ(E;<hE 24-6@BN(Y <85DEGN(7�:[-65C58-6J��



oWm

d£,(-1N�.0-1787DE;Y?-67
EG585C@BH?-vE;<�<D,(-1@Q5�J(-67�<D@QN(E;<D@B9?Np�r<D,(->9?N(Y?9?@BN(YAK69?.AF(XU<DE;<D@B9?Na@B7
@BNj<8-65C58X(FU<8-6J�E;N(J
<D,U-A,(EGN(J(MB-65�@B7�-zy#-6K1XU<D-1Jp�q�&,(-q,\EGN(J(MB-65�}jX(@BKh]LM|T�-zyL<85DEGKz<D7�<D,(-�.A-67C7DEGYG-A9GXU<'9G:�<D,(-�N(-z<s_	9G58]r�
EGN(Jq@BNj<8-6Y?58E;<D-17P@B<P@QNi<D9'E�X(7C-65��s78F4-6K1@B{\-1J0.A-6.A9?5�T3EGJUJ(58-1787Z_�@B<8,qE�78.0EGMQM#EG.A9?X(Ni<Z9G:r_�9?58]r�Z�&,(@B7
.A-6Kh,\EGNU@Q78.�5C-6MQ@B-67�9?N�EAX(N(@|:[9?58.¸K19#JU-v@Q.0EGY?-'@BN EGMBM�K69?.A.3X(N(@BKfE;<8@QN(YqN(9LJ(-176��EG7
@B7�K19?.0.A9?N(M|T
X(7C-6Jv@BN�<D,(-��U$�+ ��FU589?Y?58EG.A.0@BN(Y	.A9#JU-6M²����K1<D@|H?-	+a-67C7DEGYG-67=EG58-%@QNi<8-6N(J(-1J><89�7C-65�H?-�E;7�2UX(@QMBJ(@QN(Y
2(MB9#Kh]j7�:[9G5�K158-fEu<D@QNUYv,(@BY?,(-65��sMB-1H?-1MrK69?.A.3X(N(@BKfE;<8@Q9?NqMB@Q2(58EG58@B-676�=�&,(-�+a$%�²��m>7C<DEGN(J\E;58Jp�L:[9?5�-�yUEG.q�
F(MB-G��EGMQMB9W_�7�:[9?5�9?N(-z��78@BJ(-6JlK19?.A.3X(N(@BKfE;<8@Q9?Np�rE;N(JlK69GX(MQJa2�-32UX(@QM|<�9GN <D9?F 9G:Z�
Kz<D@|H?-q+a-17878EGY?-671�
�&,(-wJU@Q7DE;JUH;EGNi<hEGY?-09G:�<8,(@Q7vEG7CTLN(Kh,(5C9?N(9?XU7�K69?.A.3X(N(@BKfE;<8@Q9?N¡7�<sT#MB-w@Q7/@QNUK658-6EG78-1J�F(589GY?5DEG.A.A@QN(Y
K69G.0F(MB-zy#@B<sTwEGN(Jg,(@QYG,(-65&F(5C9?2\EG2U@QMQ@|<sTA9G:xJU-fEGJ(MB9#Kh]0_�@B<D,U@QN^<D,(-'N(-z<s_	9G58]r�




�����$Z���%!�¥
�U���&���	���U�%���������������S���

	�����������/��!��s���
+l�

�&,(@Q7�Kh,\EGFU<8-65	JU-fEGMB7�_�@|<D,AJ(-6K1-6Ni<D58EGMQ@Bc6-6JtMQ9iEGJA2\EGMQEGN(K1@QN(Y'@QNAJ(@B7C<D5C@Q2(X#<D-6JL�s.A-6.A9?5CT�.vX(MB<8@|�
K69G.0F(X#<D-65C7�@QNg_�,(@QKh, F(589LK6-178789G587'EG5C-vK69GN(N(-6Kz<D-1J�2iT E0F49?@QNi<���<D9u�sF49?@QNi<�N(-1<s_�9?5C]g<89?F�9GMQ9?YGTgE;N(J
K69G.0.3XUN(@QK6E;<D-O_�@B<8,®9?N(-�E;N(9G<D,U-65tXU78@QNUY�.0-17878EGY?-lF\E;7878@BN(Y(�"�&,U-lN(-1<s_�9?5C]�@Q70,(9?.A9?Y?-1N(-69?XU7
EGN(J�E;NjT^VC9?2�K6EGN�24-t78-15CHL@QK1-6J�2iT�EGNiTeF(589LK6-1787C9?56ñ�,(9I_	-zH?-156�pVC9?2(73K6EGN(N(9G<32�-058-65C9?XU<8-6J�9?N(K1-
-zy#-1K6XU<8@Q9?Ng2�-1Y?@QNU76�%�&,(-'MQ-1N(YG<D,O9G:xE�F(589LK6-1787C9?56�º7
MB9#K6EGMjVC9?Yq}jX(-1X(->JU-1<D-158.A@QN(-17�@B<D7�_�9?5C]LMB9iEGJp�

�sNAF(EG5C<8@QK6XUM`EG51�u<8,(58-1-&-1ªAK6@B-6Ni<ZJUTLN\EG.A@QK�MQ9iE;J32\EGMQEGN(K6@BN(Y�E;MQY?9?5C@B<8,(.07�EG5C-�F(5C9?F�9G78-6J3_�,U@QKh,
.0EG]G-�X(7C-q9G:�E^MB9?Y?@QK6EGM=EGN(J�<D9?F49?MB9?YGTi�s@BN(J(-6F4-6NUJ(-6Ni<�K19?.0.vX(N(@QK6E;<D@B9?NlF\Eu<8<D-158N�EG.A9?N(Y^F(5C9#K1-67��
789G5876��KfEGMBMQ-6J E98rèué�étÞzæ�/�â²Ü :;/Dê6çißLÜ8çuÛzæ�</Þzæ�=	ê�/?>��²�U���/�ó��@QNi<D5C9#JUX(K6-1J�@QN�ìãoI¨U��oW§uí����&,(-178-qEGMBY?9;�
58@|<D,(.A7Z_�@QMBM\2�-�KfEGMBMQ-1Jl�[@­�%��EG78@BK��#���ÚE;MQY?9?5C@B<8,(.a�\��@Q@`�P��TLF4-658K1X(24-
*�EG58@QEGNi<f�LEGN(Jl��@B@Q@­�=��-6XU58@Q7�<D@BK
*�EG5C@`EGNi<f�

�U������2\EG7C-6J�MQ9iEGJ�2\EGM`E;N(K6@BN(Y K6EGN�2�-w@BN(@B<8@`E;<8-6Je2jT�EGNiT�F(5C9#K1-6787C9?53<D,(E;<�,\EG73<89#9 .tEGNiT
9?5
<89#9w:[-z_®VC9?2(7�<D9^FU589LK6-67C76��2\EG7C-6J¡9?N�K1-65C<DEG@QNl<8,(58-178,(9GMQJ�H;EGMQX(-176��@�ê6çiß ëhçGá|çGä�Üzâ­äLåwétÞhÛhÛ6çIåLÞhÛ
EG5C-O{(587C<A2(5C9iEGJ(K6EG7C<A7C9�<8,\E;<�<D,U-gK1X(585C-6Ni<07CTL7C<8-6.´MQ9?EGJ�9G:%VC9G2(7qKfEGN�2�-O-17C<D@B.tEu<D-6J����&,(@Q7�@B7
:[9?MBMQ9I_	-1Jw2iT�ßGâQÛzæ�/�â�ë6à#æ�â²êuä étÞhÛhÛ6çIåLÞhÛ�_�,(@BKh,^58-fE;7878@BY?N>VC9?2(7	EGN(JrÀu9?5	F(5C9#K1-67C789?5C7�<D93.A@QN(@B.0@Bc6-&<D,U-
F49?787C@Q2(@BMQ@B<sT�9;:>FU589LK6-67C789?5C7O2�-1K69?.A@QN(Y�@QJ(MB-G���U���&�s2\EG7C-6J£MQ9?EGJ®2\EGMQEGN(K1@QN(Y�5CX(N(7^K19?N(K6XU5858-1Ni<DMBT
_�,(@BMQ-'EGF(FUMQ@QK6E;<D@B9?NwF(5C9#K1-67C78@QNUY0K19?Ni<D@QNjX(-176�

��<89?F�9GMQ9?YGTi��@QN(J(-1F�-1N(J(-1Nj<�MB9?Y?@QK6EGMUNU-1<s_�9?58]q78XUKh,^EG7�EGNw�#���>�j,(-1MQF(7�F(589IHL@QJU-�F(5C-6J(@BK1<DEG2(MQ-
K69G.0.3XUN(@QK6E;<D@B9?N�F\E;<8<8-65CN(70<89�EGF(F(MB@QK6E;<D@B9?N(73<D,(E;<t.0EG];- X(7C-l9G:�_�@BJ(- E;58-fEeN(-1<s_�9?58]j7w9;:'F(589;�
K6-1787C9?587�:[9?5�MQ9iE;Jl2\EGMQEGN(K6@BN(Y0EGN(J�@QNi<8-65���F(589LK6-1787C9?5�K69G.0.3XUN(@QK6E;<D@B9?Np���
N¡�U�	��@Q7
EGMQ7C9w-1��-6Kz<D@BHG-
_�,(-1N>@B.0F(MB-6.A-6Ni<D@BN(Y�.A-67C7DEGY?-��sF\E;7878@BN(Y�EGF(F(MB@QK6E;<D@B9?N(7�:[9G5p.3X(M|<D@QK19?.AF(XU<D-15�7�T#7�<D-1.07�@QN'E&F49?5C<DEG2(MQ-
.0EGN(N(-156�

oI¥



of¦

�&,(-A�U���~<D9?F49?MQ9GYGTOKfEGN¡E;MQ789t2�->-6.324-6J(JU-6J¡@QNi<D9078F4-6K1@B{\K3NU-1<s_�9?58]j7'@B:Z-zªAK6@Q-1N(K1T @Q7
EGN
@Q7C78X(-;�A�r9G5�-zyUEG.AF(MQ-;�S<D,(-q��T#F4-65CK6X(24-q*�EG58@QEGNi</EGMQY?9G58@B<8,(.�N\E;<8X(5DEGMBMBT EGJ\EGF#<D7�<D9gE^,iT#F4-65CK6X(24-
<D9GF�9?MB9?YGTG�iEGN(JA@Q7P<8,LXU7�X(7C-6JA<D9'K69?.AF\EG5C-�_�@B<8,09G<8,(-65Z-�y#@Q7C<8@QN(Y'JUTLN\E;.0@BK�MB9iEGJ�2\E;M`EGN(K1@QN(Y�7�<D58E;<D-��
Y?@B-67�@Q.AF(MB-6.A-6Ni<D-1J�9?N�E^,iTLF�-158K1X(2�-;�t�&,(@B7'EGMQ7C9O,(-6MBF(7�<D9OJ(-1<8-65C.0@BN(-3_�,(-1<8,(-65'<D,U-A.A-fE;78X(5C-6J
F4-65C:[9G58.0EGN(K6-	@Q.AF(589IH?-1.0-1Ni<D7ZEG5C-�J(X(-�<89�<D,(-&-z��-1K1<87Z9G:r<D,(-�NU-1<s_�9?58]v<89?F49?MQ9?Y;T>9G5x<D,(-	F(589?F49?7C-6J
MQ9?EGJ^2\EGMQEGN(K6@BN(Y�78Kh,U-6.A-67�<8,(-6.A78-1MBHG-676�

��EG78-1J 9?Ng<D,(-1@Q5&9?F4-658E;<D@B9?N\EGM�Kh,\EG5DE;K1<D-158@B7C<D@BK671�r<8,(-v�U������2\EG7C-6JlE;MQY?9?5C@B<8,(.07	KfEGNg2�-/K6MQEG7��
78@|{\-6J���EGK6K19?58JU@QN(Yt<89�ìº¨G¶uí`�
EG76©3��Ei�BA�ßiç�-4æ�â75GÞG�p78@BN(K6-v<8,(-�F4-65C:[9G58.0EGN(K6-vEGJ\EGF#<D7
<89w<D,(-�EfHG-65DE;Y?-
NjX(.324-65�9G:�}LXU-6X(-1J/VC9?2(71ñp�[2r�38rèué�étÞzæ�/zâ²Ü8çGá­áãè	Czä\â­æ�â�çGæsÞ8ß��L7C@QN(K1-�2�9G<8,07C-6N(JU-6587�EGN(JA58-6K1-6@|H?-65C7	K6EGN
@QNU@B<D@QE;<D-�MB9iEGJw2\E;M`EGN(K1@QN(YUñp�[KI�;8ræ²çië6áQÞG�(78@BN(K6-
<8,(-�N(-z<s_	9G58]t@B7�N(9G<	2(X(5CJ(-6N(-1J^_�@B<D,^-�y#K6-67C78@|H?-'MQ9iE;J
2\EGMQEGN(K1@QN(Yl<85DE;ªAKGñ�EGNUJ"�[Jr�6D0E�ÞhÜzæ�â75GÞG�	7C@QN(K1-g7�TL7C<D-1. F�-15C:[9?5C.tEGNUK6-^J(9L-67AN(9G<qJ(-1Y?5DE;J(-g_�,U@QMQ-
2\EGMQEGN(K1@QN(Y3_�9?58]jMB9iEGJ(71�

�&,(-�F�-15C:[9?5C.tE;N(K6-�9;:�<8,(-�F(5C9?F�9G78-6Jg�#������2\EG78-1JgEGMQY?9G58@B<8,(.A7	EG5C-�EGN\E;MBTLc6-1J^2jTtK69?NUJ(X(K1<��
@QNUY0<s_�9^78-1<87�9G:%-zyL<8-6N(7C@BH?-�-�y#F�-158@Q.A-6Ni<87�9?N�Ew¥?mW�sF(5C9#K1-67C789?5��(�'����5C@QY?@BNrmGn?n?nq.0EGKh,(@QNU-G�4X(78@BN(Y
<D,U-t+g-67878EGY?-���$xE;7878@BN(Yg�sNj<8-65�:�EGK6- �²+ $Z����F\EG58EGJ(@BY?.a�/�±F(58-1MQ@B.0@BN\EG5CTOJU-678K158@BFU<D@B9?N¡9G:�<8,(-67C-0-�yj�
F4-658@B.0-1Ni<D7�<8,\E;<�_	-158-3F4-65�:[9?58.A-6Ja9?N�EGN ���&+³�U$�m0@B7�F(5C-67C-6Ni<D-1J�@BN�ìãoI¶;í����&,U-678-v-zy#F�-158@B.0-1Nj<87
X(7C->$�9?@Q7C789?NL�sJ(@B7C<D5C@Q2(X#<D-6J^7�TLNj<8,(-1<8@QK'MQ9?EGJ(7&EGNUJgK19?.AF\EG58-17�<D,(-�F4-65�:[9?58.0EGN(K1-
_�@B<8,O9G<D,(-15&.0-z<D,#�
9LJ(7�7CX(Kh,^EG7�!�EGN(J(9?.�ìºm?¤uí��U�'58EGJ(@Q-1Ni<�ìº¤;¦#�U¤G§uí²�U�#-1N(J(-65��sN(@B<8@`E;<8-6JaìºmG¨;í��U!�-6K1-6@BHG-65��sN(@B<8@`E;<8-6Jaì�m;¨;í²�
�
J(EGFU<D@|H?-

	9?Ni<D58EGK1<8@QN(Ytì�m;¨;í²�LEGNUJt��58-6-�d�EGMQ]j@QNUYtìî¨?¢;í��#EG7%78X(.A.tE;58@Qc1-6JA@QNA78-1K1<D@B9?N0¥U�BoG�P�&,(-
-�yj�
F4-658@B.0-1Ni<D7�J(-6.A9?N(7�<D5DEu<D-�<D,\E;<�<D,U-
}jX\EGMB@B<sT�9G:pMQ9iEGJA2\EGMQEGN(K1@QN(Y>EGKh,(@B-1H?-1Jw2iTq<D,(-��U����E;F(F(589?EGKh,
K69G.0F\E;58-67�:�EfH?9?58EG2(MBTq_�@|<D,t5C-67CF�-1K1<�<89v<D,(5C-6-�.A-1<858@BK676©���@`�Z<89G<hEGMrK19?.0FUMQ-1<8@Q9?Nq<D@B.0-;�p�[@Q@`�x.0-1787DE;Y?-
<D58E;ªAK0F4-65/F(5C9#K1-6787C9?56�PEGN(J��[@Q@B@­��.0Euy#@Q.3XU.«H;EG58@QEGN(K6-q@BNeF(5C9#K1-67C789?5>@QJ(MB-q<8@Q.A-G�t�r9G5/-�yUEG.0FUMQ-G�
X(N(JU-65v,U-fEfHjT�7�T#7�<D-1.¿MQ9?EGJ(76��<D,U-^�U���°EGMQYG9?58@|<D,(.A7�K69?.AF(MB-1<D-q@BN�¨GF«<D9lm?mHF«MB-6787/<D@B.0-�<D,(EGN
9G<8,(-65Z2\E;M`EGN(K1@QN(Y'E;MQY?9?5C@B<8,(.07�<D,\Eu<�EG58-�EGN(EGMBTLc6-1J0@BN3<D,(@B7ZKh,\EGFU<8-651�Z�sJ(MQ-�<8@Q.A-�@Q7%EGMB789�5C-6J(X(K1-6J02jT
9IH?-15�<s_�90<8,(@Q5CJ(76����NUJ(-65�MQ@BY?,i<&7CTL7C<8-6.�MQ9?EGJ(76�(<8,(->�U���&�s2\EG7C-6J EGMQY?9G58@B<8,(.A7	@QNUK6X(5�78@BY?N(@|{\KfEGNi<8MBT



oW¤

MQ-1787�.A-67C7DEGYG-
<D58E;ªAK�EG7	K19?.AF\EG58-1Jw<D939;<D,(-15�F�9GF(X(M`E;5�2\E;M`EGN(K1@QN(YvEGMQYG9?58@|<D,(.A7%78X(Kh,gEG7���5DE;J(@Q-1Nj<
EGN(Ja!�-6K6-1@BHG-65��sN(@B<8@`E;<8-6Jp�

�&,(-�78-1K69?NUJ^78-1<�9G:�-zy#F4-658@B.0-1Ni<D76�#J(-67CK65C@Q24-6Jw@BNwKh,\EGFU<8-65�¦(�(EGFUF(MBT�<8,(-'�U���ÚEGF(F(5C9iEGKh,t<89
E
JUTLN\E;.0@BK�.0-178,qEGJ(EGFU<hEu<D@Q9GN3EGF(FUMQ@QK6E;<D@B9?N'_�@B<D,3EGK1<8X\EGM#_�9?5C]LMB9iEGJ�J\Eu<hE
9?2#<hEG@BN(-6Jv:[5C9?.�E
589G<89?5��
K658E;:­<�EGK19?X(7�<D@QK17�-zy#F4-65C@Q.A-6Ni<f�%!�-67CX(MB<87�J(-6.A9?N(7�<D58E;<D-
<8,\E;<�<D,(-'�#������2\EG78-1JOMQ9iEGJt2\EGM`E;N(K6@BN(YvK6EGN
24-A-z��-1K1<8@BH?-�:[9?5�<8,(@Q7'K1M`EG7C7�9G:&EGFUF(MQ@BKfE;<8@Q9?N(7�2iT�F(589IHL@QJU@QN(YgE^Y?MQ9G2\EGMxHL@Q-z_�9G:�<D,U-A7�TL7C<D-1.¹MQ9iE;J
EGN(Jg2iT^9IH?-158M`E;F(F(@QNUYq<8,(-'MQ9iE;Jg2(EGM`EGNUK6@QNUY�EGK1<8@BHL@B<sT0_�@B<8, EGKz<DX\E;MpF(589LK6-1787C@QN(Y(�

¥U�|o¹$=9GF(X(M`E;5&JUTLN\EG.A@QK'EGMBY?9?58@|<D,(.A7
�±_�@BJ(-�H;EG58@B-1<sT�9G:	JUTLN\EG.A@QK�MB9iEGJ¡2\EGMQEGN(K6@BN(YOEGMBY?9?58@|<D,(.A7�E;58-AEfHGE;@QM`E;2(MQ-/:[9?5'@Q.AF(589IHL@QN(Y

.3X(M|<D@BF(589LK6-178789G5�F�-15C:[9?5C.tEGNUK6-�ìî¨G¦(�%¨i§Ií²���sN�<8,(@Q7q7C-6K1<8@Q9?N���<D,U-gXUN(J(-65CMBTL@QNUY�Kh,(EG5DEGKz<D-158@Q7�<D@BK67q9G:
789G.0-�9G:4<D,(-178-�EGMQYG9?58@|<D,(.A7&��EG7ZJ(-1{(N(-6Jw@BN3<D,(-�MQ@|<D-15DE;<8X(58-f�xEG58-&7CX(.A.tEG5C@Qc1-6Jp�=�&,(-67C-�EGMBY?9?58@|<D,(.A7
EG5C-/XU78-6JO<D9AK69G.0F\E;58-�<D,U-/F4-65�:[9?58.0EGN(K1-�9G:�<D,(->�U���&�s2\E;78-6JaEGMBY?9?58@|<D,(.A76�

IKJML)N�OQP R�SUTMV
��:�<8,(-&NjX(.324-65Z9G:?VC9?2(7Z}jX(-1X(-6J0E;<%E�Y?@|H?-1NAFU589LK6-67C789?5Z@B7PM`E;58Y?-15x<D,\E;NqE'K1-65�<hEG@BN3<D,(5C-678,U9?MQJp�

<D,U-�E;J(J(@B<8@Q9?N(EGMIVC9G2(7ZY?-6NU-65DEu<D-6JA2iT3<D,U-�FU589LK6-67C789?5�EG5C-&5DEGNUJ(9?.AMBT>J(@Q7�<D58@B2(XU<8-6JqEG.A9?N(Y�@|<D7ZN(-1@QY?,#�
249?5871�Z�
MB<8,(9?X(YG,wEv7C@QN(Y?MB-
J(@B7C<858@Q2UXU<D@B9?N0.A-67C7DEGYG-�.tEfTAK69GNj<DEG@QNt.3X(MB<8@QF(MB-xVC9?2(76�UEvF\EG5�<D@BK6X(MQEG5�VC9?2
KfE;N(N(9G<�2�-/.A@QY?58E;<D-1Jg.vX(MB<8@QF(MB-
<D@B.0-176�	�sNa9G<D,U-65�_	9?5CJ(76�49?N(K1-vE
VC9?2a@Q7�.0@BY?5DEu<D-6J��(@B<�@Q7�}jX(-1X(-6J
:[9?5&F(5C9#K1-67C78@QNUY(�

WYX JMN)Z�[$L0\]R�T_^�`aTQbcV
�sN <D,(@B7�EGFUF(589iE;Kh,p�iVC9G2(7
.A@QY?58E;<D-�:[5C9?.Á9IH?-65CMQ9iE;J(-6J <89wMQ@BY?,i<DM|Tj��MQ9iE;J(-6J^F(5C9#K1-67C789?5C7�2\EG7C-6J

9?N�Eg7CTL7C<8-6.v_�@BJ(-wY?58EGJ(@B-6Ni<f�g�%EGKh,�F(5C9#K1-6787C9?5v.0EG@BNj<DEG@QNU76��:[9?5>-6EGKh,�9G:&@|<D7/@Q.A.0-1J(@`Eu<D-�N(-1@QY?,#�
249?5871�U<D,(-�.A@QNU@Q.3X(.±NjX(.324-65&9;:xK19?.0.vX(N(@QK6E;<D@B9?Nt,U9?F(7�<D9�<8,(-�N(-fE;58-67�<�MQ@QYG,j<8MBTi�sMB9iEGJ(-1JtF(5C9#K1-67��
789G56�0d£,U-6N(-zH?-65/<D,(-178-AHGE;MQX(-17/Kh,(EGN(Y?-;��<8,(-1TeEG5C-A2U589iEGJUKfEG7�</<89 E;MQMx<8,(-0NU-6@QYG,L249?5C76�w��9I_	-zH?-651�
24-6KfE;X(78-g9G:�NU-1<s_�9?58]�JUTLN\E;.0@BK676��<D,(@B7�@Q7q9?N(M|T�EGN¬EGF(FU589fy#@Q.0E;<D@B9?N�<D9�<D,U-g<858X(-O7CTL7�<D-6. MB9iEGJp�
�%EGKh,OF(589LK6-1787C9?5�EGMQ7C93,\EG7�E3MB9iEGJw7�<hE;<8X(7�ôrEGY>_�,(@QKh,p�U2jTtK69?.AF\EG5C@Q7C9?Nt_�@B<8,^7CTL7C<8-6.�<8,(58-178,(9GMQJ(71�



oI¨

J(-z<D-65C.0@BN(-67�_�,(-z<D,(-15A<8,(-OF(589LK6-1787C9?50@B7�9IH?-65CMQ9iE;J(-6Jp��MQ@BY?,i<DM|T�MB9iEGJ(-1Jp��9G5�.09LJ(-658E;<D-1MBT�MQ9iEGJU-6Jp�
RG9?2(7�EG5C-�5C9?XU<8-6Jq<D9'<D,(-�N(-1@QY?,j249?5%MBTL@QN(Y�9GNA<8,(-�F(E;<D,q<D9'<D,(-�N(-6EG58-17C<�MQ@BY?,i<DMBTi��MQ9iEGJU-6J3F(5C9#K1-67C789?51�
EGN(JaE�VC9?2OKfEGNg.A@QY?58E;<D-�7C-1HG-65DE;M�<8@Q.A-67&24-1:[9?5C-�2�-1@QN(Y�{\N(EGMQM|TwF(5C9#K1-6787C-6Jp�

IK[cdH[cZ�e0[ X6f L)Z�\�Z�Jg\h[$NiR�S0jgV
�sNe<D,U@Q7/78Kh,(-1.0-;�xMQ9?EGJe2(EGM`EGNUK6@QNUYg@B7�<D58@BY?Y?-158-6J�2iT�EaMB@QY?,i<DM|Ti�sMQ9?EGJ(-6J F(589LK6-178789G56�^�µF(589;�

K6-1787C9?5v_�@B<8,�E MB9iEGJ�MQ-zH?-6M�2�-1MQ9I_�<8,(-t7�T#7�<D-1.»<D,U58-67C,(9?MBJp�P2(5C9iEGJ(K6EG7C<873EqVC9?2e58-1}LXU-67C<3.0-1787DE;Y?-
<D9A@B<87�NU-6@QYG,L249?5C7�_�,U@QKh,lK19?Ni<hEG@BN(7�}LXU-6X(-3MB-6N(Y;<D,g@QNU:[9?5C.tEu<D@Q9GNp����F49?N 5C-6K6-1@BHL@QNUYA<8,(@Q7�.A-67878EGY?-;�
-fE;Kh,®N(-6@BY?,j2�9G50K19?.0F(EG58-170@|<D7A9W_�N�}LXU-6X(-lMB-6N(Y;<D,¬<89e<8,\E;<09G:�<D,U-a5C-6}jX(-67�<D@BN(Y�F(5C9#K1-6787C9?56����:
<D,U-0MB9#K6EGMP}jX(-6XU-07C@Qc6-A@Q7�MQEG58YG-656�S<8,(-qN(-6@BY?,j2�9?5'F(5C9#K1-67C789?5/58-1F(MQ@B-67�_�@B<8,�EO78@BN(Y?MQ-�VC9G2p�0��9gF(58-��
H?-1Ni<'@QN(7�<hEG2(@BMQ@|<sTwX(N(JU-65�MB@QY?,i<�7CTL7C<8-6.«MB9iEGJgK69?NUJ(@B<8@Q9?N(71�4<8,(-35C-6}jX(-67�<D@BN(Y^F(589LK6-1787C9?5
_	EG@B<87�:[9?5�E
78F4-6K1@B{\-1J¡EG.A9?X(Ni<
9;:Z<D@Q.A-':[9?5
E058-6FUMBTg2�-z:[9?58->@QN(@|<D@QE;<D@BN(YAEGN(9G<8,(-65�58-6}jX(-17C<�:[9?5PVC9?2(71���S@Q];-v<D,U-
��5DEGJ(@B-6Ni<>EGMQYG9?58@|<D,(.g��@|<'@Q7'F�9G7878@B2(MQ-�:[9?5'EvVC9?2¡<D9g2�-A.A@QY?58E;<D-1J�.3X(MB<8@QF(MB-v<D@B.0-17�2�-z:[9?58-A24-6@QNUY
{\N\E;MQMBT0F(5C9#K1-6787C-6Jp�

k [$L)N�[ Xlf L)Z�\�Z�Jg\h[$NiR�S0jgV
�&,(@Q7qEGMBY?9?5C@B<D,U.¹@QN(@|<D@`Eu<D-67>MQ9iE;J�2\EGMQEGN(K6@BN(Y _�,(-1N�F(589LK6-178789G587q2�-1K69?.A-w9IH?-158MB9iEGJ(-1Jp����9

F(5C-1H?-1Ni<�@QN(7�<hEG2(@BMQ@|<sT3X(N(JU-65�,(-6EfHLTt7CTL7C<8-6.°MQ9iEGJU76�j-fEGKh,^FU589LK6-67C789?5	-zy#Kh,\EGN(YG-67&MQ9?EGJt@BNU:[9?58.0E;<8@Q9?N
_�@B<8,�@B<87vN(-1@QY?,j249?5871��+g9?58-^F(5C-6K1@Q78-1MBTG�ZMQ9iEGJeHGE;MQX(-17�EG58-^-�y#Kh,\EGN(Y?-1J�_�,U-6N�ElMQ9LKfEGMpVC9?2�}jX(-1X(-
78@Bc6-'@Q7�,\E;MBH?-1J 9?5�J(9GX(2(MQ-1Ja@BNOMQ-6NUYG<D,p�\7C90<8,(-'MQ9iEGJO-�yUKh,(EGN(Y?->9#K1K6X(5C7�MB-6787�:[58-1}jX(-6Ni<DM|T^<D,\E;Na<D,U-
7CTL7�<D-6.¿MQ9iEGJ�Kh,\EGN(Y?-176��d£,(-6N VC9?2(73EG58-wYG-6N(-15DE;<8-6Jp�Z<D,U-1T�E;58-^J(@B7C<D5C@Q2(X#<D-6Je<D9�MQ@BY?,i<DM|Tj��MQ9iE;J(-6J
N(-1@QY?,j249?5871�%��@B]G-�<D,U->!�EGN(JU9?.ÁEGMBY?9?58@|<D,(.g�j.3X(M|<D@QFUMQ-%VC9G2a.A@QY?58E;<D@B9?Nt@B7&N(9G<�EGMBMQ9I_�-6Jp�

m N�J_n)\�Z�e0[poqO0LQ\ X JMd1\�Z�L�rsR�SUjgV
�sN�<D,(@B7tE;MQY?9?5C@B<8,(.a�%<D,U-a9?5C@QY?@BN\E;<8@QN(Y¡F(5C9#K1-6787C9?5tJU@Q7C<858@B2(XU<D-1702U@QJ(7A<D9�E;MQM&@B<870NU-6@QYG,L249?5C7

_�,(-1N�VC9?2(7PE;58-	YG-6N(-15DE;<8-6Jp�P�&,U-	N(-1@QY?,j249?587=58-67CF�9GN(J3<D9�<D,(-�2U@QJ>_�@|<D,vE
.0-17878EGY?-	K19?Ni<hEG@BN(@QNUY�<D,U-
NjX(.324-65�9G:;VC9?2U7=@BN/<8,(-6@B5�5C-67CF�-1K1<D@|H?-�MQ9LKfEGMi}jX(-1X(-671�Z�&,(-�9G58@QYG@QN\E;<8@QN(Y&FU589LK6-67C789?5�<D,(-1NvJ(@B7C<858@Q2UXU<D-17
VC9?2(7&<89q<8,(9?7C-/NU-6@QYG,L249?5C7�<8,\E;<�,\EfHG->MB9iEGJ(7&7C.tEGMBMQ-15	<D,\E;Ng<8,(-'7CTL7C<8-6.¸<D,U58-67C,(9?MBJp�%�&,(->NjX(.v2�-15



oW§

9G:?VC9?2(7Z.A@QYG5DE;<8-6J3@B7P78X(Kh,q<D,(E;<�VC9?2(7ZE;58-&-6}jX\E;MQMBT>J(@B7C<D5C@Q2(X#<D-6JqE;.09?NUY�<D,(-&9?5C@QY?@BN\E;<8@QN(Y�F(589LK6-1787C9?5
EGN(Jg@B<87&MQ@BY?,i<DMBTi��MQ9iEGJU-6JtNU-6@QYG,L249?5C76�

t X [u[9vwJMx�yzZ�L�r{R|jU}gV
�&,(@Q7/EGMBY?9?58@|<D,(.�XU<8@QMQ@Bc6-17�Eg2U@QN\EG5�T <858-6-�<89?F�9GMQ9?YGTG���&,(-q{Uy#-6J�589L9G<'F(589LK6-1787C9?5>@BN(@B<8@`E;<8-67

E0MB9iEGJO2\EGMQEGN(K1@QN(Yq9?F4-658E;<D@B9?Ng_�,U-6Nl9?NU->9G:=<D,(->F(589LK6-1787C9?587�2�-1K69?.A-67�@QJ(MB-G�	$%5C9#K1-67C78@QNUYw@Q7&<D-1.q�
F49?5DEG5C@QM|T378XU78F4-6N(J(-1Jw_�,(-6NtMQ9iEGJA2\EGMQEGN(K1@QN(Y'@Q7%X(NUJ(-65�_�EfT?���S9iEGJ02\EGMQEGN(K6@BN(Y'@Q7�EGKh,(@B-1H?-1Jw2iT�{\587�<
2(5C9iEGJ(K6EG7C<8@QN(Y�E¡2\EGM`E;N(K6-^.A-67C7DEGY?-^<8,(589?XUY?,�<8,(-ON(-1<s_�9?5C]4�¬$Z589LK6-178789G587t5C-67CF�9?NUJ¬2iT�78-1N(J(@BN(Y
<D,U-6@Q5�K1X(585C-6Ni<>MQ9iEGJ¡MB-1H?-1MZ2\EGKh]l<89W_	EG5CJ(7�<D,(-A589L9G<�X(7C@QN(YaE^Y?MQ9G2\EGMP5C-6J(X(Kz<D@B9?N¡9?F�-15DE;<8@Q9?N����&,(-
K69G5858-1K1<
7CTL7C<8-6.v_�@BJ(-vMB9iEGJgMQ-1HG-6M�@Q7&<D,U-6N�EGK1K6X(58E;<D-1MBTO2(5C9iEGJ(K6EG7C<6���x@QN(EGMQM|T?�uVC9?2U7
EG5C->JU@Q7C<858@B2(XU<D-1J
789q<D,(E;<�-1HG-65CTgF(5C9#K1-67C789?5�,\EG7�EGNg-6}jX\E;MSNLXU.32�-15�9G:rVC9G2(76�

��-678FU@B<D-/789G.0-'78@B.0@BM`EG5C@B<8@Q-67�2�-z<s_	-1-6N <8,(-v�U������2\EG7C-6J�EGFUF(589iE;Kh,lEGN(Jg<D,(-/��58-6-'d�EGMQ]j@QNUY
�
MBY?9?5C@B<D,U.¾�[��d��v� �	<D,(-158-/EG58-'7C-1H?-15DEGM�.0EWVC9?5&J(@|��-158-1N(K6-17
EG7�:[9GMQMQ9I_�71©

~ ��d���EGM|_�EfTL7�@BN(@B<8@`E;<8-67�MB9iEGJ^2\E;M`EGN(K1@QN(Y�:[5C9?.ÁEq78@QNUY?MQ-�5C9#9G<�FU589LK6-67C789?51�	��d���@Q71�(<D,(-158-��
:[9?5C-G�j.A9?58-&5C-67C<858@BK1<D@|H?-�EGN(J0,\EG7%MQ-1787�F�9;<D-6Ni<8@`EGMU:[9G5�24-6@BN(Y�:�EGX(M|<Z<D9?MB-65DE;Nj<6�Z�U�	��2\E;M`EGN(K1@QN(Y
EGMBMQ9I_�7&EGNiTOF(5C9#K1-67C789?5&<D9q@BN(@B<8@`E;<8-
MQ9?EGJO2\EGM`E;N(K6@BN(Y(�

~ ��F(F(MQ@BKfE;<8@Q9?N�F(5C9#K1-67C78@QNUY�@Q7q<D-1.0F49?5DE;58@QM|T�7CX(78F4-6N(JU-6J�_�,(-6N���dl�«-zy#-1K6XU<8-676����d��«@B7
X(N(EG2(MQ-�<890.0EG78]^2(EGM`EGNUK6@QNUYA9IHG-658,U-fEGJl2iTO9IH?-158MQEGF(F(@BN(Y0FU589LK6-67C78@BN(YwEGNUJaMB9iEGJO2\EGMQEGN(K6@BN(Y(�
�U�	��2\E;M`EGN(K1@QN(YqF(5C9#K1-6-1J(7
K19?N(K6XU5858-1Ni<DMBTgE;7
EGFUF(MQ@BKfE;<8@Q9?N^F(5C9#K1-67C78@QNUYtK69GNj<8@QNjX(-176ñ478X(7CF�-1N#�
7C@Q9?NO9G:xEGF(F(MB@QK6E;<D@B9?NwF(5C9#K1-6787C@QN(YA@Q7&NU9G<�58-1}LXU@Q58-1Jp�

~ ��d��·@Q7AJ(-67C@QY?NU-6J®<D9eF�-15C:[-1K1<DM|T�-6}jX\EGMB@Qc6-O<D,U-qVC9?2¬K69?X(Ni<wE;<w-zH?-65�T�FU589LK6-67C789?5tMQ-fE;J(@QN(Y
<89�.09?5C-l.A-67878EGY?-¡F\EG7C78@BN(Y(�)�#���¾2\EGMQEGN(K6@BN(Y�E;<C<D-1.0FU<87w<D9�.A@QN(@B.0@Bc6-O<D,(-�F49?7C78@Q2U@QMQ@|<sT
<8,\E;<0E�F(EG5C<8@QK6XUM`EG53FU589LK6-67C789?5q_�@QMBM�24-6K69G.0-O@QJUMQ-G����F4-65C:[-1K1<8MBT�-1}LX(EGMQ@Bc6-6JlVC9?2�K69?XUNj<A@B7
X(NUN(-6K1-67878EG5CTG�



oI¶

~ ��d���<858@BY?Y?-65C7�MQ9?EGJl2\EGMQEGN(K1@QN(Y09?N(MBTg_�,(-1NeF(5C9#K1-67C789?5C7�2�-1K69?.A-�@QJ(MB-G�/�U�	�)EGNi<D@QK1@QF\Eu<D-67
@BJ(MQ-�K19?N(J(@|<D@B9?N(7�EGN(J^<858@QYGY?-65C7&2\EGM`E;N(K6@BN(YqEG,(-6EGJa9;:=<8@Q.A-G�

~ ��d��½5C-6}jX(@Q5C-67^K19?.0.vX(N(@QK6E;<D@B9?N�.A-67C7DEGYG-67^<D9�24-�2(589?EGJ(KfE;7C<O<D9�EGMBM
F(5C9#K1-67C789?5C7O_�,U-6N
2\E;M`EGN(K1@QN(Y'<D,U-
7CTL7�<D-6.g�Z�&,(-'�#������-6X(5C@Q7C<8@QK�EGMQYG9?58@|<D,(.¸��J(-z<hEG@BMQ7%Y?@BHG-6Nw@BNt7C-6K1<8@Q9?Nw¥U� ¥#� ¥i�
EGMBMQ9I_�7�2\E;M`EGN(K1@QN(Y3<89024-'EGK1K69?.AF(MQ@B78,(-1J^_�@B<D,U9?XU<&<D,U@Q7&58-1}jX(@Q5C-6.A-6Ni<f�

¥U� m¿��EG7C@QK>�U���"K19?N(K1-6FU<87
�&,(@Q7Z7C-6K1<8@Q9?NqJ(-z{\N(-17%<8,(-�8rèué�étÞzæ�/�â²Ü%:;/Dê6çißLÜ8çuÛzæ�</Þzæ�=	ê�/?>IÛv���U����7D�PEGN(JqJ(-178K65C@Q24-67P<8,(-6@B5

F(5C9?F�-15C<8@Q-67AEGMB9?N(Y�_�@B<8,�<8,(-OY?-6NU-65DE;M�Kh,(EG5DEGKz<D-158@Q7�<D@BK67q9G:
<8,(-gF(589?F49?7C-6J�MQ9iEGJ�2\E;M`EGN(K1@QN(Y�EGMBY?9;�
58@|<D,(.A7	<8,\E;<�EG58-�2(EG78-1J 9?Na�U����76�

¥U�ómL�Bo¹��-z{\N(@|<D@Q9GN^9G:Z�#���
�
NA�U����J(-1{(N(-67%E
K19?.A.3X(N(@BKfE;<8@Q9?N'F\E;<C<D-158Ng��MB9?Y?@BKfEGM?9G5xF(,iTL78@BKfEGM`�=EG.A9?N(Y�<D,(-	Ñ�F(5C9#K1-67��

789G587Z@QNqE�.vX(MB<8@QK69G.0F(X#<D-65�7CTL7�<D-6.ÁìðoI¨#�UoW§uí��x��N0�U���3���L�=9G:4J(@Q.A-6NU78@Q9GN�����nU�?@B7ZEq����2 oI�s�s7�<hEGYG-
@QNi<8-658K19?N(N(-1K1<8@Q9?N¡N(-z<s_	9?5C]l_�@B<8,eÑ��±m��vFU589LK6-67C789?5C7'@QN¡-fEGKh,�7C<DEGY?-;����<'@Q7�K69GN(7C<858X(Kz<D-6Je58-1K6X(5��
78@|H?-1MBTOEG7&:[9?MBMQ9I_�76©

~ ��78@BN(Y?MQ-gF(5C9#K1-6787C9?50:[9G58.A7A<8,(- 2\E;78@Q7AN(-z<s_	9?5C]®�#���3��ni�qK19?N(7C@Q7C<8@QN(Ye9G:'E�78@QNUY?MQ-g7C<DEGY?-G�
J(-1N(9G<8-6JaEG7�7C<hE;Y?-/nU�U_�@B<8,aNU9AK19?.A.3X(N(@BKfE;<8@Q9?NwMB@QN(]r�

~ �\9?5;�6��nU�\EGNa�U�	�3���L��@Q7&9G2U<hEG@BN(-6J^:[5C9?.¸EqF\EG@B5�9G:P�U���3���q��oW��7�EG7&:[9?MQMB9W_�71©
�[@­�pb�-6-1Fv<D,(-�F(5C9#K1-6787C9?5xMQEG24-6MQ7S@BN/<8,(-%{\587�<Z�U�	�3�����qoW�SX(N(Kh,(EGN(Y?-1J�EG7=n�<D,U589?X(YG,3m��?�\õ��qo?ñ
5C-6M`E;2�-1M�<D,(-'F(5C9#K1-67C789?5C7�9G:�<D,U-/7C-6K19?N(J��#���3���q��oW��EG7�m �?�\õ <D,(5C9?X(Y?,am � ��o?�
�[@Q@­��
	58-6E;<D-qE;N¡EGJ(J(@|<D@Q9GN\EGM�K69?.A.3X(NU@QKfEu<D@Q9GN 7C<DEGY?-��\�pK19?Ni<hEG@BN(@QNUYwF(589LK6-1787C9?587'nt<8,(589?XUY?,
m�����oG�

	9GN(N(-6Kz<�-fE;Kh,�F(589LK6-178789G53�w@QNa7C<hE;Y?-����£o><89wF(5C9#K1-6787C9?5����42®m��?�\õ8�x.A9#J0m���@BN
7�<hEGY?- �\�
�[@Q@Q@`�
��:�7C<DEGY?-Y�6�£ma-zy#@B7C<D71�P:[9?5v-6EGKh,�F(5C9#K1-6787C9?5'��@QNe7C<DEGY?-K�6��m#�PJ(-z{\N(-��¡<D9l24-t<D,U-



oI¢

7CX(K6K1-6787C9?5�9G:Q�A@BN^7C<DEGY?-'����o?�%�S@Q];-1_�@Q7C-G�(JU-1{\N(-'��<D9�24-
<8,(-�78X(K1K6-178789G5�9;:��t@BN^7C<DEGY?-'�
��EG7\VCXU7C<=K658-6E;<D-1J3@QN/7C<8-6FO�[@Q@`�pEG2�9IHG-I�z�P
	9?N(N(-1K1<xF(589LK6-178789G5���@QN/7C<DEGY?-����>m�<D9�F(589LK6-178789G5��
@BNg7�<hEGYG-q�4��o?�

Stage 1

2

3

2

1

0

3

Stage 0Stage 2

1

0

1

2

0

3

00

1

2

3

SBN(2) SBN(3)

3

1

2

3

0

1

2 66

5

4

7 7

2

0

3

Stage 2

6

1

0

3

5

4

Stage 3

2

1 1

0

7

6

2

Stage 1

3

5

Stage 0

7

5

4

0

4

3

2

1

�x@BY?X(58-�oG��
	9?N(7C<858X(Kz<D@B9?Na9;:Z�U�	�3��¥?��:[589?.ÁE�F\E;@Q5�9G:Z�U���v�²m?��76ñr��EG7C,(-67�EG5C-/NU-1_"K19?N(N(-1K1<8@Q9?N(71�

�
N¡-zyUEG.AF(MQ-v9G:�,(9I_)EGN��U�	�3��¥?�
@Q7
:[9?5C.0-1Jl:[589?.�<s_�9 �#���3��m?��7�@B7�78,(9I_�N�@QNl{\YGX(58-^o?�
�
N��U���)J(-z{\N(-67>X(N(@B}LXU-0K19?.0.vX(N(@QK6E;<D@B9?N�F\E;<C<D-158N(7>EG.A9?N(Y^<D,(-AF(5C9#K1-6787C9?587>@QN�<D,U-0N(-z<s_	9G58]r�
�\9?5>EGNiT�7C9?X(58K1-^F(589LK6-1787C9?5�E;<v7C<hE;Y?-Y��9G:��U�	�3���L���P<D,(-158-^EG5C-K�p�ÁMQ9?Y�ÑÁ7C<DEGY?-67v9G:�K69?.A.3X#�
N(@BKfE;<8@Q9?N�_�,(-158-g-fEGKh,¬F(589LK6-1787C9?5AEGF(F4-fEG5C7A-�yUEGK1<8MBT�9?N(K1-G���&,(-g78X(K1K6-178789G587wE;N(J¬FU58-6JU-6K6-1787C9?587
9G:	-fEGKh,eF(589LK6-178789G5v@QN�EgY?@BHG-6N�7C<hE;Y?-���EG5C-AXUN(@Q}jX(-1MBT¡J(-z{\N(-6J�2jT¡7CF�-1K6@|:­T#@BN(YO<D,(-AM`EG24-6MZ9;:	<D,U-
9?5C@QY?@BN\E;<D@BN(YAF(589LK6-178789G5�EGN(Jl<8,(-�K69?.A.3X(NU@QKfEu<D@Q9GNa7�<hEGY?-�NjX(.v2�-156�>+a-67C7DEGYG-67'9?58@BY?@QN(E;<D@BN(Y�:[589?.
789GX(58K1->F(5C9#K1-67C789?5C7
EG5C-'EGF(F(5C9?F(5C@`E;<8-6MBT0589GXU<D-1Jg<8,(589?XUY?,g<8,(->�U���/�



mGn

¥U�ómL�óm¿$Z5C9?F�-15C<8@Q-67�9G:P�U���

�����
�x@QYGX(58-/m#����_	9AK69G.0.3XUN(@QK6E;<D@B9?NwF\E;<C<D-158N(7�@QNg�U�	�3��¥?�zñ��8çL��F(589LK6-1787C9?5�n
F\E;<C<D-65CNp���8ëW�	F(5C9#K1-67C789?5
¤3F\E;<8<8-65CNp�

�
.A9?N(YOEt<D9;<hEGM=9G:	-1@QY?,i<�F49?7C78@Q2UMQ-3K19?.0.vX(N(@QK6E;<D@B9?N F(E;<8<8-658NU7�@QN��U���v��¥i���SK69?NU78@QJU-65�<D,U-
<s_�9�F\E;<C<D-158N(7q78,U9W_�N¬@QN�{\Y?XU58- m#���&,(-OF\E;<D,U70@BN�{(Y?X(58-am(�Cç#��EG5C-OX(78-1J¬<D9¡5C9?XU<D-O.A-67C7DEGY?-17
9?5C@QY?@BN\E;<D@BN(Y�:[589?.±F(5C9#K1-67C789?5�nU�j_�,(@BMQ-�<8,(9?7C-�@QNt{(Y?X(58-�m(�8ëW��EG58-
:[9G5	.A-67878EGY?-17�9?58@BY?@QN(E;<D@BN(Y�:[589?.
F(5C9#K1-6787C9?5/¤#�/�S-1<'���� J(-6N(9;<D-qEwF(5C9#K1-6787C9?5�M`E;2�-1MPE;<
7C<hE;Y?-6�q@BN {\Y?XU58-Am(�Cëu��EGN(J�MQ-z<����� 24-3<D,U-
K69G5858-178F49?N(J(@BN(YvFU589LK6-67C789?5�M`EG24-6M\@BNA{(Y?X(58-
m(�Cç#���Z�&,(-6NK���� ������U  ¤#�j_�,(-65C-   @Q7%<D,(-�-zy#K1MQX(7C@BH?-��
��!�9GF�-15DE;<89?56�Ú�sN�Y?-6N(-15DEGM��&@B:'���¡ @Q7A<D,(- K69?5C58-67CF�9GN(J(@QNUY�F(589LK6-1787C9?5w@QN¬<D,(-aK69?.A.3X(N(@BKfE;<8@Q9?N
F\E;<C<D-158N>:[9G5=.A-67C7DEGY?-17=9G58@QYG@QN\E;<8@QN(Y�:[5C9?.¯789GX(58K1-	F(5C9#K1-6787C9?5�¢��G<D,(-1N£� �¡ �s� ��   ¢��x�&,jX(71�jEGMQML�U�	�
K69G.0.3XUN(@QK6E;<D@B9?N0F(E;<8<8-658NU7�KfEGNt2�-�J(-65C@BH?-1Jw:[589?.)<8,(-
<D-1.0FUM`E;<8-�F\Eu<8<D-158Nw,(EIHL@BN(Y3F(5C9#K1-6787C9?5&n3E;7
<D,U-/5C9#9;<f�Z�&,(-'F(5C-6J(-1K6-67C789?5
EGN(JO<s_	9A78XUK6K6-1787C9?587�9G:����� K6EGN^<D,(-1N 24-�K69?.AF(XU<8-6JaEG7&:[9?MQMB9W_�71©
¤ X [$N�[cdH[c¥h¥"O X ©��C������ �Am1�C��¦�m1��§�õ��P.09LJ0m���¨l@B:Anª©�� «¬����¦�@B7=<8,(-�@QNUK6MQXU78@BHG-z���'!�9?F4-658E;<D9?51�ó�
k�­ dGdH[c¥h¥�O X ® ©¯���� 2�m1���\õ�¨�@|:�o ©��q©s�M¨
k�­ dGdH[c¥h¥�O X Sp©¯���� ��m1�*�\õ?¨"@B:®o ©°�4«{�M±

�x@QY?XU58-�m&@QMQMBX(7C<85DE;<8-67�<s_�9
F49?7C78@Q2UMQ-��U����K69G.0.3XUN(@QK6E;<D@B9?N�F\E;<C<D-158N(71�G2(XU<�.0EGNiT�9G<8,(-65C7=K6EGN
-fE;78@QM|T^24-vJ(-158@BHG-6Jl2iTg78MB@QY?,i<8MBT^E;MB<D-158@BN(Y�<D,(-3�U���~J(-1{\NU@B<D@B9?Na<89A{U<�EqY?@BHG-6NlN(-z<s_	9G58]^<D9?F49?MB9?YGT
EGN(JaEGF(FUMQ@QK6E;<D@B9?N^58-1}jX(@Q5C-6.A-6Ni<D71��+aX(M|<D@QFUMQ-�58EGN(J(9?.AMBTi��78-6MB-6Kz<D-6J �U���¯F\Eu<8<D-158N(7�,(-6MBFaJU@Q7C<858@B2(XU<D-



m#o

.A-67878EGY?-17�.09G58-v-zH?-1N(MBTG�p-6N(,(EGN(K6-�NU-1<s_�9?58]a58-6MB@`EG2U@QMQ@|<sT?�\E;N(J¡EGMQMB9I_"H;EG58@B9?X(7�EGF(F(MB@QKfEu<D@Q9GN(7�<89w24-
_�58@|<8<8-6N�X(7C@QN(YwJU@B��-658-1Ni<�K69?.A.3X(NU@QKfEu<D@Q9GN F\E;<C<D-158N(71�>�\9?5�-zyUEG.AF(MQ-;��<8,(-q�U����K69?.A.3X(N(@BKfE;<8@Q9?N
F\E;<C<D-158N¡:[9?5�F(589LK6-1787C9?5/nOK6EGN�2�-qJ(-z{\N(-6J�_�@B<8,¡<8,(-q,(-6MBF¡9G:�E^9?NU-z�sJU@Q.A-6N(7C@Q9?N\E;MPEG5C5DEfTl@B.0F(MB-z�
.A-6Ni<hE;<8@Q9?N¡9G:	Ew:[X(MQMx2(@QN\E;5CTl<858-6-q7CX(Kh,�<D,(E;<�<D,(-qF(5C-6J(-1K6-178789G5�EGN(J¡78XUK6K6-1787C9?58739;:�EOF(589LK6-1787C9?5
EG5C-/YG@BH?-1NO2jT4©

¤ X [$N�[cdH[c¥h¥"O X ©�²´³hµ¶·¯¸ ¨"@|:�n�©��q«¬�\�
k�­ dGdH[c¥h¥�O X ® ©�m�¹º���� 2ÚoH¨Ú@B:�o4©°� ©s�M¨
k�­ dGdH[c¥h¥�O X Sp©�m�¹º� �� ¨"@|:�o4©°� «{�M±

�&,(-��#����J(-1{\NU@B<D@B9?Nq@Q7%N(9I_®.A9LJ(@B{\-1J�<D9/EGK6K19?.AF(MQ@B78,AEGNq-6.324-6JUJ(@QN(Y/9?Ni<D9/E',iT#F4-65CK6X(24-
<D9GF�9?MB9?YGTG�GEG7�_�@QMBMi2�-�5C-6}jX(@B58-6J>:[9?5�<8,(-&��T#F4-65CK6X(24-	*�EG5C@`EGNi<=9G:(<8,(-&EGMBY?9?58@|<D,(.g�p�&,(@B7x-1.32�-1J(J(@BN(Y
X(7C-67�Egétê6ßGâ »�Þ8ß^ë6â­ä�êué�â�çGá�Û�-UçGä\ä\â­äLåtæ�/DÞhÞG��_�,(@BKh,l@Q7�EGK1<8X\EGMBMBTw<s_�9w2(@BN(9?.A@`EGM4<D58-1-67�õ�K69?N(NU-6K1<8-6J
2\EGKh]^<8902\E;Kh]4���x@QY?XU58-/¥A7C,(9I_�7
7CX(Kh,�E0K19?.A.3X(N(@BKfE;<8@Q9?N^F\Eu<8<D-158NO:[9?5�EaoI¨W�sF(5C9#K1-6787C9?5�N(-1<s_�9?5C]
_�,(@BKh,®@Q70X(78-1J®<D9�5C9?XU<8- .A-67878EGY?-17w9?58@BY?@QN(E;<D@BN(Yl:[589?. F(5C9#K1-67C789?5tnU�Ú�&,U-l789?MB@QJ�MQ@BN(-67A9G:�<D,U-
J(@QEGY?5DE;.¸58-1F(58-178-6Ni<�<8,(-3EGKz<DX\E;Mx�#����F\Eu<8<D-158Np�r_�,(-158-fE;7
<D,(->J\EG7C,(-6J�MB@QN(-17
EG5C->XU78-6Jl<89tYiEu<D,(-15
MQ9?EGJ�2\EGMQEGN(K6@BN(Y�.A-67878EGY?-170Eu<AE¡7C@QN(YGMQ-wJ(-17C<8@QN\E;<8@Q9?N�FU589LK6-67C789?5a�[F(589LK6-178789G5goI¤#��@BN�<D,(@B7�KfEG7C-G� �
�&,(@B7Z-6.324-6J(JU@QN(Y'-6NU78X(5C-67�<8,\E;<�EGMBMU7CX(K6K1-6787C9?587	EGN(JAF(58-1J(-6K1-67C789?5C7�E;<�EGNiT�K19?.A.3X(N(@BKfE;<8@Q9?N37�<hEGYG-
EG5C-�EGJuV8EGK1-6Ni<&F(5C9#K1-67C789?5C7&@QN0<8,(-�,iTLF�-158K1X(2�-;����MQ7C9(�#-zH?-15CT^9?5C@QY?@BN\E;<8@QN(Y'F(5C9#K1-6787C9?5�,\E;7&EvX(N(@B}jX(-
J(-17C<D@BN\E;<8@Q9?Np���x@QN(EGMQM|T?�&@B:'<8,(-�F(589LK6-1787C9?587aEG58-�NjX(.v2�-158-6J�X(7C@QN(Y�E�2(@BN\EG5CT�7C<858@QNUY�9G:���2(@|<D76�
<D,U-gNjX(.v2�-1509G:�F(5C-6J(-1K6-67C789?5C7t:[9?5AE�F(589LK6-1787C9?56¢®@Q7�.0Euy�¼joH¨+½h¾j�%_�,(-65C-º½t@B7q<8,(-ONjX(.324-65q9G:
K69GN(78-1K6XU<8@BH?-/MQ-z:­<D.A9?7C<'oz�s2(@|<D7�@BNO<8,(-'2(@QN(EG5CTt@QJ(-1Nj<8@B{\-15&9G:)¢��

ö*¿ (�
 ÿWþzü%
óû��M����ùCù%ÀBÁ�Â�Ã¯
 úZûzÿ>þ��²ýIù���ù8ý4����ùCù&ýIù*ÄuÿuùCý£��ù´
*����ú�
�Å1ù���Æ'ûzú��ðþ���� þ+��ú3ÇÉÈ´Ê?Ë.ÌaÀBÁ�Í"Ã�
�þzÿ;ú�
óú���úPþ��pû
ú�
�ÿ�����ùÎ#��²þh
�ùCú²ú�þ���ÏhÀÐÁ.Â�ÃQ
�þzÿ;ú�
óú���ú4þ��u����þ�ÀÐÁ.Â�Ñ�È´Ã�úQ��
 ÿ��zù8ý%��þ��zù*�²øWù��pú���
�ø3��ø;û+����øWù��²þ6þ���þ��jþzÿWù�
 ú0��øuù�� ù*�|�²ü�þ1ú��
�ø�
�� ý
þ��c��øuù¯��þfþ��Sþ��$�²øWùZþ��²øWù��´,



m?m

0000

1000 0100 0010 0001

1111

1110 1101 1011 0111

1001 0101 00111100 1010 0110

�x@BY?X(5C-�¥U�)+g9#J(@|{\-6JO2(@BN(9?.A@`EGM478F(EGN(N(@BN(YA<858-1-/XU78-6JaEG7�E�,iT#F4-65CK6X(24-��#���>�

¥U�ómL� ¥´�#������2\EG78-1J MB9iEGJ^2\EGMQEGN(K1-6587
�#9?.A-	Y?-1N(-658EGM#:[-6E;<DX(5C-67x<8,\E;<PEG58-�78,\EG5C-6Jq2iT3E;MQMi<D,(5C-6-��#������2\EG78-1J�JUTLN\EG.A@QK�MQ9iEGJ>2\EGMQEGN(Kz�

@QNUY�E;MQY?9?5C@B<8,(.07�EG5C-�JU-678K158@B2�-1J>@BN'<8,(@Q7SKh,(EGFU<D-156�=�
MQ7C9�J(-67CK658@B2�-1JvE;58-ZH;EG58@B9?X(7S7CTL7�<D-6."<8,(58-178,(9GMQJ(71�
<D,U-q<s_�9a<sTLF4-67>9G:	.A-67C7DEGYG-67'<D,\E;<>EG5C-qF(589LK6-17878-1J�2iT�<D,(-0�U�	�°EGFUF(589iE;Kh,p�xE;N(JeFU78-6XUJ(9 K19#J(-17
:[9?5�<8,(-'F(589LK6-1J(X(58-17�K19?.A.09?Nw<89AEGMQM�<8,(58-1-/EGMQY?9G58@B<8,(.A76�

kQÒ ¥�\�[cP \�Ó X [c¥hÓ�O0x�N)¥
�sN�Y?-6NU-65DE;M²��.tEGNiT�MQ9?EGJe2(EGM`EGNUK6@QNUYaE;MQY?9?5C@B<8,(.07'E;58-qH?-65�T�7CX(78K1-6FU<8@Q2(MB-0<89a<D,U-tKh,(9?@BK6-A9G:

7CTL7�<D-6.¾<8,(58-178,(9GMQJ(70ìî¨?¥uí��3�)F(5C9?F�-15�78-1MQ-6Kz<D@B9?N¡9G:�<8,(-67C-�<D,(5C-678,U9?MQJ�H;EGMQXU-67�,\EG7'F(5C9IH?-6N�,(-1MQFU:[X(M
@QNO9?F#<D@Q.A@Qc1@QN(Y/<D,(->�U�	���s2(EG78-1JlEGMBY?9?58@|<D,(.A7�EG7&_	-1MQM²�

�&,(-�F(5C9?F�9G78-6Jw�U���&�s2\EG7C-6JOEGMBY?9?5C@B<D,U.07ZE;J\EGFU<�<D,(-1@Q5�2�-1,\EfHL@Q9?5%<D9/<D,(-�7CTL7C<8-6.µMQ9iEGJ��P��NL�
J(-15&,(-fEfHjT���5C-67CF�-1K1<D@|H?-1MBT?�\MB@QY?,i<h��MQ9?EGJ(76�L<D,(-'2\E;M`EGN(K1@QN(Y3EGK1<8@BHL@B<sT0@Q7�FU58@Q.0EG5C@QMBTq@BN(@B<8@`E;<8-6J02jTwF(589;�
K6-1787C9?587
<8,\E;<�EG58-/MQ@BY?,i<DMBT¡��58-178F4-6Kz<D@BHG-6M|T?��,U-fEfHL@QMBTU�&MQ9iE;J(-6Jp���&,(@B7�EGKz<D@|H#@|<sTO@Q7�K69?Ni<8589?MBMQ-6Ja2iTg<s_�9
7CTL7�<D-6.°<D,(5C-678,U9?MQJ(71©xÉQÔ�ÕLÕiÖOE;N(J0É(Ä?ÊjÕiÖ��(_�,(@BKh,OEG58-�58-67CF�-1K1<8@BH?-1MBT0<D,(-�.A@QNU@Q.3X(.�EGN(Jw<D,U-�.tEWyL�
@Q.vX(.«7�T#7�<D-1.¼MB9iEGJ¡MQ-zH?-1MQ76�A�&,(-A7CTL7C<8-6.½MQ9?EGJ¡MQ-1HG-6M��xËHÖM×uÂjÂ4��@Q7�<8,(-0EIHG-658EGY?-ANLXU.32�-15'9G:�VC9?2U7
}jX(-6XU-6J�F4-65/F(589LK6-1787C9?56�w��:&EgF(5C9#K1-67C789?5;Ø�,\E;7vEO}jX(-6X(-0MQ-1N(YG<D,�Ò?Â#Ù1Õp�|Ø4��«�É�ÔhÕLÕiÖ��xMQ9?EGJ¡2\EGM|�
EGN(K1@QN(Ya@Q7>@QN(@|<D@`Eu<D-6J��g��:��x9?N�<D,U-w9G<D,U-65v,(EGN(Jp�%Ò?Â#Ù�Õp�ÙØ4�l��É(Ä?ÊjÕiÖ��P<D,U-w-zyL<D58EqVC9?2(7 ÚLÊLÂ(Ã?Ä?ÅÛ�



mG¥

Ò?Â#Ù1Õp�|Ø4���°É(Ä?ÊiÕiÖ�EG5C-wJ(@B7C<D5C@Q2(X#<D-6Je<D,(5C9?X(Y?,�<8,(-wN(-z<s_	9G58]r�Z_�@B<D,U9?XU<3XU78@QNUYl-zy#F(MB@QK6@|<vMB9iEGJe2\EGM|�
EGN(K1@QN(Y .0-1787DE;Y?-671����9I_�-1H?-156�%@B:	<D,(@B7vJ(@B7C<D5C@Q2(X#<D@Q9GN�9IH?-158MQ9?EGJ(73EaF(589LK6-178789G53@QN�<8,(-0{(N\EGM	7�<hEGYG-
��7�<hEGYG->n?�z�\E3:[X(MBMpMQ9iE;J^2\EGM`E;N(K6@BN(Y�9?F4-65DEu<D@Q9GNg@B7�<D5C@QY?Y?-158-1Jp�

�&,(-vF4-65�:[9?58.0EGN(K1-/9;:x<D,U-vEGMBY?9?5C@B<D,U.07�@B7�E;��-1K1<8-6J 2iTO<D,U->Kh,(9G78-6NaHGE;MQX(-17�:[9G5&ÉQÔhÕLÕiÖlE;N(J
É(Ä?ÊjÕiÖ����\9?5t@QN(7�<hEGN(K1-G�&ÉQÔ�ÕLÕiÖ�.vX(7C<O24-lM`E;58Y?-l-1N(9?X(YG,®<D9�58-1K6-1@BH?-¡7CXUªAK6@Q-1Ni<vVC9?2(7^24-1:[9?5C-�E
MQ@BY?,i<DM|Tj��MQ9iE;J(-6JeF(589LK6-178789G5A24-6K19?.A-67q@QJ(MB-G�e��9I_�-1H?-156��@|<�78,U9?X(MQJ�N(9;<q2�-^<D9L9�M`E;58Y?-t<89¡@QN(@|<D@`Eu<D-
X(N(NU-6K6-17878EG5CT�MQ9iEGJ�2\EGMQEGN(K1@QN(Y(�^�#@Q.A@QMQEG58M|T?�p@|:�É(Ä?ÊjÕiÖe@Q7'<D9L9g78.0EGMQM���@|<'_�@QMQMZK6EGX(7C-wEGNe-zy#K6-17878@|H?-
NjX(.324-65�9G:#VC9?20J(@Q7�<D58@B2(XU<8@Q9?N(71�LEGN(Jw@|:p@B<�@Q7%<D9L9vMQEG58YG-G�6VC9?2(7�_�@QMQM\NU9G<	24-�E;J(-6}jX\E;<8-6M|T0JU@Q7C<858@B2(XU<D-1J
X(N(JU-65�MQ@BY?,i<v7�TL7C<D-1.³MQ9?EGJ(76�¡�	EG78@BKfEGMBMBT?�=9?N(K1-w<D,(-158-^@Q7>78XUªAK1@Q-6Ni<qMB9iEGJ�9?N�<8,(-^N(-z<s_	9?5C]r�%HG-65�T
MQ@|<8<8MQ-
MB9iEGJ^2\E;M`EGN(K1@QN(YqE;K1<D@|HL@B<sTw7C,(9?X(MBJa24-'58-1}LXU@Q58-1Jp�

Üi[c¥h¥"J_rU[º\ Ò n¯[c¥
��_	9�<sTLF�-17&9G:�.A-67878EGY?-17&EG58-
F(589LK6-17878-1JO2jT0<D,(-��U������2\EG7C-6JOEGMBY?9?58@|<D,(.A76���&,(-�{\5C7C<�<sTLF4-

@Q7�E0ëhçGá|çGä�Üzâ­äLå>étÞhÛhÛ6çIåLÞ&_�,(@BKh,t9?5C@QY?@BN\E;<8-67P:[589G.)EGNAX(Nj2\EGM`E;N(K6-1JtF(5C9#K1-6787C9?5�EGN(JA@Q7Z<D,(-1Nt5C9?XU<D-1J
<D,U589?X(YG,O<8,(->�U���/�\�&,(-'K6X(.3XUM`E;<8@BH?-�<D9G<DEGMp9G:=}jX(-6X(-1JqVC9?2U76�(Õ\ÃuÏ(Ä#ØcÝGÒ(�4@B7&K69?.AF(XU<8-6J^<D9q9?2#<hEG@BN
E�78N\E;F(78,(9;<�H;EGMBX(-�9G:PËGÖM×uÂjÂr�

�&,(-'78-6K19?N(JO<sTLF�-'9G:=.0-17878EGY?-�@Q7�EaßGâQÛzæ�/�â�ë6à#æ�â²êuälétÞhÛhÛ6çIåLÞG�#_�,(@BKh,a@B7�X(7C-6JgJ(X(58@BN(YAE3MQ9iE;J
2\EGMQEGN(K1@QN(Y>9?F�-15DE;<8@Q9?NA<D935C9?XU<8-�<D,U-
Õ\Ã;ÏUÄ#ØcÝGÒqH;EGMQXU-�<8,(9?X(Y?,w<8,(-
NU-1<s_�9?58]tEGN(Jw<D9>58-6EG787C@QY?N>VC9?2U7
E;:­<8-65P<D,U-�2(EGM`EGNUK6@QNUY/.A-67C7DEGYG-�@B7Z2(589?EGJ(KfE;7C<f�P��E;Kh,tF(5C9#K1-6787C9?5%X(F49?N05C-6K1-6@QF#<�9;:�7CX(Kh,wE�.A-67878EGY?-;�
X(F4J\E;<8-67
@|<D7�MQ9LKfEGMpH;EGMBX(-67�9G:�ËHÖM×uÂjÂ4�rÉQÔ�ÕLÕiÖ��pEGNUJaÉ(ÄiÊiÕiÖ��
��@B7C<858@Q2UXU<D@B9?N^.0-17878EGY?-67
KfEGN EGMQ7C9t24-
78-1Ni<x<D9�F(5C-6J(-1K6-67C789?5=F(589LK6-1787C9?587=F(58@B9?5p<D9�K69?.AF(MB-1<D@BN(Y&<D,(-%2(5C9iEGJ(K6EG7C<=9G:#<D,(-�2\EGMQEGN(K6@BN(Y&.A-67878EGY?-;�
�&,(@B7ZEGK1<8@Q9?N�9LK6K1X(587Z7C9�<D,\Eu<�VC9?2(7ZK6EGN�2�-�E;7878@BY?N(-1J3<D9�F(5C-6J(-1K6-67C789?5�F(5C9#K1-6787C9?587Z,(EIHL@BN(Y�MQ-1787P<D,(EGN
ÉQÔhÕ#ÕiÖ�VC9?2(7�}jX(-6XU-6J�EGNUJlEG249?XU<�<D90Y?9A@QJ(MB-G���x@QN\E;MQMBTG�UJ(@B7C<858@Q2UXU<D@B9?NO.0-1787DE;Y?-67
EG58-/78-1Nj<�_�,(-1N�E
MQ9?EGJO2\EGM`E;N(K6@BN(Y�9?F4-65DEu<D@Q9GNg@B7�N(9G<�@QNOF(5C9?Y?58-1787�EGN(J EqFU589LK6-67C789?5�,\EG7�Y?5C-fE;<8-65&<D,\E;NOÉ(Ä?ÊiÕjÖ�VC9?2U7
}jX(-6XU-6Jp���sNg<8,(@Q7&K6EG78-;�MÚ#ÊjÂ(Ã?Ä?Å>VC9?2(7�EG58-�5C-fEG7C78@BY?N(-6J��



m;¦

��:�<8,(-�K19?.0.vX(N(@QK6E;<D@B9?Nq:[589?.µ9?N(-�FU589LK6-67C789?5�<893@B<87	N(-1@QY?,j249?587	@Q7	K19?.AF(MQ-z<D-6Jt@QNwK19?N(7C<DEGNi<
<D@B.0-;��Eg7C@QN(Y?MB-qMQ9iEGJ�2\EGMQEGN(K1@QN(YO9?F4-658E;<D@B9?N¡58-6}jX(@B58-17�Þw�[MQ9?YPÑv�
<D@B.0-q7C@QN(K1-A<8,(-65C-tEG5C-l�q2¯oK�
��MB9?Y�Ñv��2Úo'K69?.A.3X(N(@BKfE;<8@Q9?N^7�<hEGYG-67�@QNa�U���v���L�z����9I_�-1H?-156�4@B:=.3X(M|<D@QFUMQ-
2(EGM`EGNUK6@QNUYA9GF�-15DE;<8@Q9?N(7
EG5C-�F(5C9#K1-67C78-6J^7C@Q.3XUMB<hE;N(-69?XU78MBTG�?<D,(-�_�9?587�<�KfE;78-
K19?.A.3X(N(@BKfE;<8@Q9?N�K19?.0FUMQ-zy#@|<sTqKfEGN02�-�78,(9I_�Nt<89
24-BÞt��MB9?Y · Ñ>�&ìðoI¨Wí²�x�=9/58-1J(X(K6-�.A-67C7DEGY?-&<85DE;ªAKG�LE�F(5C9#K1-6787C9?5�J(9#-17ZN(9G<�@QNU@B<D@QE;<D-	EGJ(J(@|<D@B9?N\EGMLMQ9iE;J
2\EGMQEGN(K1@QN(Y�EGKz<D@BHL@|<sT�X(Ni<D@BM�EGMQM�FU58-1HL@B9?X(7A2\EGM`E;N(K6@BN(Y�.0-17878EGY?-670F\EG7C78@QNUY�<8,(589?XUY?,¬@|<A,\EfH?-g2�-1-6N
78-15CHL@QK1-6Jp�

oqO0PßPàO0Lán X OzdH[cN ­�X [$¥
�
MQM&<8,(58-1- 9G:�<8,(-gMQ9iEGJ�2\EGMQEGN(K1@QN(YeEGMQYG9?58@|<D,(.A73K69GN(78@B7C<w9;:
:[9?X(5A]G-zT�FU589LK6-6JUX(58-176���&,(-

{\5C7C<�<s_	9(��â�Þzæ7:�çGá|çGä�ÜhÞ>EGN(Jãâ�Þzæ�ä�âQÛzæ�/�â�ë6àLæ�ÞG��E;58-'X(78-1J <D9AF(5C9#K1-6787�2\EGMQEGN(K1@QN(YAEGN(JaJ(@Q7�<D5C@Q2(XU<8@Q9?N
.A-67878EGY?-170<D,(E;<wE;58-g58-6K1-6@|H?-6J���_�,(@QMB-O<8,(-g9G<D,(-15A<s_�9(�	:�çGá|çGä�ÜhÞaE;N(J�ä'âQÛzæ�/�â�ë6à#æsÞG��589?X#<D-O<D,(9?7C-
.A-67878EGY?-17�<89�<8,(-%78X(K1K6-178789G587P@BN'<8,(-��U���/�I�s.0F(MB-6.A-6Ni<hEu<D@Q9GN�J(-1<DEG@QMB7p9G:U<8,(-67C-�FU589LK6-6JUX(58-17=J(-1F�-1N(J
9?NO<D,(-/F\EG5�<D@BK6X(MQEG5�Kh,(9?@BK6-/9G:PMB9iEGJO2\EGMQEGN(K1@QN(YqEGMBY?9?5C@B<D,U.a�%�x@BY?X(5C-�¦0F(5C-67C-6Ni<D7
<8,(-'F(78-1X(J(9wK19#JU-
<D,(E;<&@Q7	K69?.A.09GNt<D9v<8,(-/�U���&�s2\E;78-6JOMB9iEGJw2\E;M`EGN(K1@QN(Y3EGMQY?9G58@B<8,(.A76�LEGN(J^@B7�-zy#-6K1XU<D-1Ja@BN^F\EG58EGMQMB-6M
2iT^-1HG-65�TaFU589LK6-67C789?51�

�&,(-Kå_-UßiçGæ�Þ+@�ê6çiß>FU589LK6-6JUX(58-�EGJuVCX(7�<D7�<D,(-�7CTL7C<8-6.¯<D,U58-67C,(9?MBJ(7=JU-678K158@B2�-1J3@QN/78-1K1<D@B9?N>¥U�ómL�Bo?�
��<�@B73KfEGMBMQ-1J�2iTe<8,(-^F(589LK6-1J(X(5C-676�qâ�Þzæ7:�çGá|çGä�ÜhÞ^E;N(Jæâ�Þzæ�ä�âQÛzæ�/�â�ë6àLæ�ÞG�	E;N(J�K69?.AF(MB-1<D-17v<D,U-wMQ9iE;J
2\EGMQEGN(K1@QN(Y�9?F4-658E;<D@B9?NOE;<�-6EGKh, F(5C9#K1-67C789?51�

��9G<8-�<8,\E;<�ÍUÃ�ÕQ×WÏuçUÄ?×UÄuÇt@Q7%E'X(7C-65���J(-1{(N(-6J0F\EG5DE;.0-z<D-65Z<8,\E;<%@Q7ZXU78-6JA<D9/78-z<�<8,(-�.0@BN(@Q.vX(.
ÉQÔhÕ#ÕuèaHGE;MQX(-;�/�sNl<8,(-3-�yUF4-65C@Q.A-6Ni<D7�F4-65�:[9?58.A-6J��p@B<�_�EG7�:[9?X(N(J�<D,(E;<�7C-1<8<8@QN(YOÍUÃ�Õ0×WÏcçUÄ?×#ÄuÇß��m
F(5C9WHG-6J�<D9�2�-�<D,U-�.A9?7�<O-1��-6K1<8@BHG-�H;EGMBX(-G�µ��9I_�-1HG-656��<8,(-¡9?FU<D@B.tE;M
78-z<8<8@QN(Y�9G:vÍ(Ã�Õ0×WÏuç(Ä?×#ÄuÇ
K69GX(MQJ�HGE;5CT�2\EG7C-6J�9?N�VC9G2®Kh,\EG58EGK1<8-658@B7C<8@QK671�Ú�&,U-aÉQÔ�ÕLÕiÖ�78-1<C<D@BN(Y�.A@QN(@B.0@Bc6-673<8,(- F49?7C78@Q2U@QMQ@|<sT
<D,(E;<qF(589LK6-1787C9?587�_�@QMBM	Y?9�@BJ(MQ-02�-z:[9?58-w<8,(-O7CTL7C<8-6.´MB9iEGJ�@B7�2\EGM`E;N(K6-1Jp���&,(-O7C-1<8<8@QN(Y�9;:�É(Ä?ÊiÕjÖ
Y?5C9W_�7/-zy#F49?N(-1Nj<8@`EGMBMBTa_�@B<D,�ËHÖM×;ÂjÂ�24-6K6EGX(78-q<D,U-0N(-1-6J�:[9?5'MQ9iEGJ¡2\E;M`EGN(K1@QN(YOE;K1<D@|HL@B<sT�J(-1K65C-fEG7C-67



m?¤

5DE;F(@QJ(M|TAEG7&ËHÖM×uÂjÂt@QNUK658-6EG78-176�Z�&,(-
.tE;<8,(-6.0E;<8@QKfE;M;VCX(7C<8@B{\K6E;<D@B9?N0:[9?5�<D,(@B7	F49?MQ@BK1Tq@B7�F(5C-67C-6Ni<D-1Ja@BN
78-1K1<8@Q9?Na¥U��¥U��¦U�

¤ X OzdH[cN ­)X [9é�çGâ­äIK[un¯[uJg\lê�O X [Ge0[ XoqJMx�x�â�Þzæ7:�çGá|çGä�ÜhÞ�<D9qF(5C9#K1-67C7�2\E;M`EGN(K1@QN(Y�.A-67C7DEGYG-67�58-1K6-6@|H?-1JoqJMx�x�â�Þzæ7ä'âQÛzæ�/�â�ë6àLæ�Þ'<89qF(589LK6-1787�J(@Q7�<D58@B2(XU<8@Q9?N^.A-67C7DEGY?-17�58-6K1-6@|H?-6Jf ê���Ò?ÂUÙ�ÕS�ÙØ4����É\Ä?ÊiÕiÖr�Ú#ÊjÂ(Ã?Ä?Ål�ÚÒ?ÂUÙ�ÕS�ÙØ4����É(Ä?ÊiÕiÖo£J_x�x�ä�âQÛzæ�/�â�ë6àLæ�Þ'<89A5C9?XU<8-4ÚLÊjÂ(Ã?ÄiÅ>VC9G2(7�<D,(5C9?X(Y?,O<D,U-v�#���f ê���Ò?ÂUÙ�ÕS�ÙØ4��«�É�ÔhÕLÕiÖr�o£J_x�x�:�çGá|çGä�ÜhÞ�<D9q@BN(@B<8@`E;<8-�Eq2\EGM`E;N(K6-�9?F4-658E;<D@B9?NOEGN(JgJ(-z<D-65C.0@BN(-�Õ\ÃuÏ(Ä#ØcÝGÒ
!�-67CX(.0-'F(5C9#K1-67C78@QNUY09G:xEGF(FUMQ@QK6E;<D@B9?NwF(5C9?Y?58EG.ë'L)N¬IK[un¯[cJ$\

¤ X OzdH[cN ­)X [{å_-UßiçGæsÞ+@�ê6çißS�­Õ\Ã;ÏUÄ#ØcÝGÒL�
ËHÖU×uÂjÂ6�íìjÕ\ÃuÏ(Ä#ØcÝGÒ'î&Ñáï
É(ÄiÊiÕiÖl�"ËHÖM×uÂLÂ'2�mBð�ñóò�ô�õ�õ_öG÷*ø�ù´ô�ú�û*üóý*ü�þ0ÿ
ÉQÔ�ÕLÕiÖl�"ËHÖM×uÂLÂ£��of ê
�²ËHÖM×uÂjÂY�®ÍUÃ�ÕQ×WÏuçUÄ?×UÄuÇ���ÉQÔhÕLÕjÖl��ÍUÃ�Õ0×WÏuçUÄi×#ÄuÇIK[G\ ­�X L

�=@QY?X(5C-�¦(��
	9?.0.A9?N^F(7C-6X(JU9tK69LJ(-�:[9?5��U�	���s2(EG78-1JaMB9iEGJO2\EGMQEGN(K6@BN(YqEGMBY?9?58@|<D,(.A76�

¥U��¥³$Z589?F49?7C-6JlE;MQY?9?5C@B<8,(.07
��EG78-1J�9?N�<D,(-t�U���±K69?NUK6-6F#<f�ZEO2\EG7C-6MQ@BN(-AJUTLN\EG.A@QKqMQ9iE;Je2\E;M`EGN(K1@QN(YO7�<D5DEu<D-6Y;T�EGN(Je<s_�9

H;EG58@QEGNi<D7gEG5C-eF(5C9?F49?78-1J"@QN£<D,(@B7OJ(@Q7C78-65�<hE;<8@Q9?N��¸�&,(-��	EG78@BKeE;MQY?9?5C@B<8,(. EGNUJÚ<D,U-���T#F4-65CK6X(24-
*�EG5C@`EGNi<vE;<8<8-6.AFU<v<89�EGK6K1X(5DEu<D-6M|T�K69?.AF(XU<8-^EGN(J�.0EG@BNj<DEG@QN¡<D,U-tH;EGMQX(-A9G:�ËHÖM×uÂLÂr�x_�,U-658-6EG73<D,U-
��-1X(58@B7C<8@QK�*�EG5C@`EGNi<�-67�<D@B.tE;<8-67&@|<f�

¥U� ¥#�Bo¹�	EG78@BK/�U���~EGMQYG9?58@|<D,(.
�sN�<D,(@B7AEGMQY?9G58@B<8,(.g��2(EGM`EGNUK6@QNUY�.A-67C7DEGYG-67wE;58-g589?XU<8-6J�<D,(5C9?X(Y?,�<D,(- �U���v���L��:[5C9?.³<D,U-

789GX(58K1-A��589L9G<h�	E;<&7�<hEGY?-��q<89qEGMQM4<D,(-�F(5C9#K1-67C789?5C7�E;<&7C<DEGY?-'nU�Z�&,U-678-'.A-67C7DEGY?-17�EG58-�<8,(-6NO5C9?XU<D-1J
2\EGKh]q<D9><D,(-�589L9G<	7C93<D,\Eu<�Õ\ÃuÏUÄUØcÝGÒAK6EGNw24-�K69G.0F(X#<D-6J��Z�&,LXU76�U<8,(-
9?5C@QY?@BN\E;<8@QN(Y'589L9G<�F(589LK6-1787C9?5



mG¨
���������
	��
�����������������������
 "!�#%$%� ÁÙ(uû�� ûzÿ�
*
 ÿ���ü�ùCú²ú�û��zùCúQ�²ù�ü&û�
 ÿÐ�²þ3(;ù¯#���þ�
�ù8ú�ú�ùCý�Ã
&�' Á)(�*,+.-uÁÙ#���þ�
�ù8ú�ú�þ��pú�ù�ÿuý�
 ÿ�����ø�
 úSü�ù8ú�ú²û��1ù´Ã�/10�23-54�6�Ã

7 þ����²ù98:(.*5+.-1Á<;1Ã>=@?BADC[þ�(uú���þ%#��²þ�
�ù8ú�ú�þ��Sú�ù�ÿuý�
 ÿ�����ø�
 úSü�ù8ú�ú²û��1ù
&�' Á|ÿWþ3(uû�� ûzÿ�
�ùPþ�#Gù���û+��
�þ1ÿ�û�
���
�Åzù��Ù�²þzü ��øWùFE5G@Hº�²þ6þ��z#���þ�
�ùCú²ú�þ��óÃ

I ÿ�
*�²ù�ü�ù�ÿ"��
�þ��Wÿ"��þ��Uú�
 ü������²ûzÿWù�þ��uú�(uû��óû�ÿ�
�ùPþ�#Gù���û+��
�þ1ÿuú�(;ù�
�ÿ���ú�ù���Åh
�
�ùCý
&J' ÁLK�M:N�O:+�ÁP;HÃRQSQYÍ"ÃDTVU $%$W������������� �²þ%��þ�����ùV(�*5+�-uÁ<;1ÃQÅhû����Wù���þ+�pû���ýWú���þfþ��z#��²þ�
�ù8ú�ú�þ��
XY$%Z3�[I ÿuý�
�
Cû+��ù�����þ�(uû��óû�ÿ�
�
�ÿ��	ü�ù8ú�ú²û��1ùCúQ��þ%(Gù¯�1û+�²øWù��²ùCýÐ�Ù�²þzü�ú���
�
�ùCú²ú�þ��²ú

T\U $L$]�^���_���`��� ��þ3�²þ����²ù�(uû��óû�ÿ�
�
�ÿ���ü�ùCú²ú²û��zù��²þ�ú���
�
�ùCú²ú�þ���ú
X^$LZa�

&J' Á|ú�ù�
�þzÿuýB(uû�� ûzÿ�
*
 ÿ���ü�ùCú²ú�û��zù�
 ú��²þ%(;ù¯�6û+��øuù��²ùCýÐ�Ù��þ1ü�ú���
�
�ù8ú�ú�þ���úóÃbT �`c�da#%ce���
&J' ÁLK�M:N�O:+�ÁP;HÃRQSQgfhÃ

T\U $L$Vhji:k����l�nm
o3�.k Á%45p�M:N5q,r
("Ã
s,t *5p
N
uVQv(.*5+.-GÁP;1ÃgÑwK�x`y�*,*T\U $L${zV|~}��L��|%�J�5�l� ��þ%�²þ����²ù s
t *5p,N
u�C[þ�(uú���45p�M:N5q,r
(�Åhû����Wù���þ�ú���
�
�ùCú²ú�þ���ú
� ù�
���ùCü	ùCÿ"�)
�þ��uÿ��Sþ��Uú�
�ü����É��û�ÿWùCþ��uú�(;û��óû�ÿ�
�ùxþ�#;ù��²û���
 þzÿuú�(Gù�
 ÿ���ú�ù���Å"
�
�ù8ý

XY$%Z3� T\U $%$W�^�������`��� Ï��²þ�����ù3Á�(�*5+.-1ÁP;HÃ>��(.*5+.-GÁ|ú���
�
�ùCú²ú�þ��²úóÃ�Ã0Åhû����Wù���þ+�pû���ýWú���þfþ��z#��²þ�
�ù8ú�ú�þ��
XYc
	� "!�#%$L�
����d3�>��c
���������
	��
����������zF|~}�����|%���5�l�
 "!�#%$%� Á|ý�
óú�����
�(�����
�þ1ÿ�ü	ù8ú�ú²û��1ùCú��²ù�ü&û�
 ÿÐ�²þ%(;ù¯#��²þ�
�ù8ú�ú�ùCý�Ã
(�*,+.-GÁP;HÃWQv(�*5+.-1ÁP;HÃ>��r�p.��y��:+:���
&�' Á%4:p.M:N5q,r,(�ÅDû����uù�
�þzÿ"�²û�
�ÿuùCýB
�ÿ�ü�ùCú²ú�û��zù���ù´
�ù�
�Å1ùCý�Ã

T\U $L$\h:ijk.���l��m>o3�.k Á%4:p.M:N5q,r,(�Ã
7 þ����²ùZü�
 ÿcÁ)(.*5+.-GÁP;1ÃgÑwK�x`y�*,*j�RK.x`y�*,*¯Ñ�(.*5+.-1Á�#��²ùCýIù´
�ùCú²ú�þ���Ã�Ã�C[þ�(uú��²þ%#���ù8ýIù�
�ùCú²ú�þ��
� ù�
���ùCü�ù�ÿ"��
�þ��uÿ���þ��Uú�
�ü������²û�ÿuù�þ��;ú�(uû��óû�ÿ�
�ùPþ�#Gù���û+��
 þzÿ;úQ(Gù�
 ÿ���ú�ù���Åh
�
�ùCý

&�' Á�K�M5N�O:+�ÁP;1ÃWQSQ�Í�Ã
&J' Á�(�*5+.-HÁ<;1Ãb��0:N t 4
6hÃ�T\U $L$W�����������n� ��þ%
 ÿ�
���
óû+��ùZÿuù�� (uû��óû�ÿ�
�ùPþ�#Gù���û+��
 þzÿ

X^$LZa� s,t *5p,N�uVQv(�*,+.-GÁP;HÃgÑ�0:N t 4�6
&J' Á|�²ø�
óúz
 ú�û�(;û��óû�ÿ�
�ùxþ�#;ù��²û���
 þzÿ�Ã s,t *5p
N
uFQ�(.*5+.-1Á<;1Ã_ÑwK�x`y�*,*T\U $L$]zF|~}�����|%���5�l� �²þ��²þ�����ù s,t *5p,N
u^C[þ�(uú�ûzÿuý��hþ��@4:p.M:N5q,r,(¯Åhû����Wù��²þ�ú���
�
�ùCú²ú�þ���ú

XYc
	� "!�#%$L�
����d3�>��c
���������
	��
�����������������
&�' ÁLK�M:N�O5+�ÁP;HÃWQSQgfhÃ
&�' Á�(uû��óû�ÿ�
�ùZþ�#Gù���û+��
�þ1ÿ�û����²ùCû1ý�Æ3�WÿuýIù����pû?Æ�Ã ���
da�
��c
I ÿ�
*�²ù�ü�ùCÿ��)
�þ��Wÿ"�Sþ��\ú�
�ü����É��û�ÿWùCþ��uú�(uû�� ûzÿ�
�ùPþ�#;ù��²û���
 þzÿuú�(Gù�
 ÿ���ú�ù���Åh
�
�ù8ý
I ÿuý�
�
�û���ù���ø;û+��û�(uû��óû�ÿ�
*
 ÿ���ü	ù8ú�ú²û��1ùÎ
óúpù���#Gù�
*��ùCýB�Ù�²þzü�ú���
�
�ù8ú�ú�þ��

7 þ�����ù��²øWù¯(uû�� ûzÿ�
*
 ÿ���ü�ùCú²ú�û��zùÎ��þ�ÿWù��h�^E5G@H�ú��²û��zù
����d3�>��c
���������
	��
����zF|~}�����|%���5�l�
&�' Á�ÁÙ��ø�
óú�
óúSû�ÿWþzÿ:�.(uû�� ûzÿ�
�ùPý�
óú�����
�(�����
�þ1ÿ�Ã@� c�	 Á�(uû��óû�ÿ�
�ùPþ�#Gù���û+��
 þzÿB
 ú��WÿuýIù����pû?Æ�Ã�Ã
I ÿWø�
�(�
�����øWù%ý�
 ú�����
�(�����
 þzÿ�û�ÿ;ý ����d3�>��c

(�*5+.-HÁ<;1ÃWQ�(.*5+.-1Á<;1Ã_Ñ s,t *,p,N
u
&�' Á�Á s
t *5p,N
u���Í"Ã�� � Á%45p�M:N5q,r
(�Åhû����Wù��²þ�ú�ù�ÿ;ý�Ã�Ã 7 þ����²ùPý�
 ú�����
�(�����
 þzÿ�ü�ùCú²ú�û��zùÎ��þ�ú���
�
�ùCú²ú�þ��²ú
����d3�>��c

�x@QYGX(58-/¤#����EG7C@QK/�U���~EGMBY?9?5C@B<D,U.µFU78-6XUJ(9tK19#J(-;�



m?§

,\EG7�EGNAEGK1K6X(58E;<D-�7CN\EGF(7C,(9G<�HGE;MQX(-�9;:SËHÖM×uÂLÂr�L��-�yL<f�LJ(@Q7�<D58@B2(XU<8@Q9?N3.A-67C7DEGYG-67�EG58-&7C-6Ni<�<89'58-6MB9#K6E;<D-
VC9?2(7�EGN(Jg<D902(589iE;J(KfEG7�<�<8,(->Õ\ÃuÏUÄ#Ø$ÝGÒwH;EGMQX(-;���
MBMSF(589LK6-1787C9?587�<D,(-1NlX(F4J\E;<D-'<D,U-6@Q5�MQ9LKfE;M�ËGÖM×uÂjÂr�
ÉQÔhÕ#ÕiÖ��LEGN(J3É(Ä?ÊjÕiÖ��Z�&,(-�-zyL<85DE�MQ9iE;Jg��ÚLÊjÂ\Ã?Ä?Å#�P9G:jVC9G2(7%EG58-&5C9?XU<8-6JAEG7ZF\EG5�<%9G:r<D,(@B7ZJ(@Q7�<D5C@Q2(XU<8@Q9?N
<D9�2\EGMQEGN(K6-�<D,(-�7CTL7C<8-6.�MQ9iE;Jp�=�sN3EGJ(J(@|<D@Q9GNp�;@|:rÒ?Â#Ù�ÕS�|Ø4�3«�ËGÖM×uÂjÂ/:[9G5xE
FU589LK6-67C789?50ØS�G<8,(-	N(-1-6Jv:[9G5
VC9?2(7x@Q7x@BN(J(@BKfE;<8-6J3J(XU58@QNUY
<D,(-	J(@Q7�<D58@B2(XU<8@Q9?N>F(589LK6-17876�Z�#X(K6K1-67C789?5%F(5C9#K1-6787C9?587Z5C-67CF�9?NUJA2iT>589?X#<D@QNUY
2\EGKh]eEGN�E;F(F(589GF(58@QE;<D-0NLXU.32�-15v9G:�-�y#K6-67C7
VC9?2(76�x@B:�EfH;EG@QMQEG2(MQ-;�g�x@QY?XU58-t¤aF(58-178-1Nj<873<D,(-tF(78-1X(J(9
K69LJ(->9G:Z<D,(-v��EG7C@QKv�U����EGMBY?9?5C@B<D,U.°_�,(-158-qËGÏUÄ?ÔUÙr�|Ø4��J(-1N(9G<D-17
<D,U-q�U����7C<hE;Y?-v9G:PF(589LK6-178789G5�Ø
:[9?5vElY?@BHG-6N�K69G.0.3XUN(@QK6E;<D@B9?NeF(E;<8<8-658NÚ�[78-6-w{(Y?X(58-^m?�>EGNUJ¬ÝjÃWÈ0×WÌUÙ{ :¡�@B7v<D,U-wNjX(.324-6539G:PVC9?2U7
58-1K6-1@BH?-1J 2iT^@|<�@QNgE�J(@Q7�<D58@B2(XU<8@Q9?N^.A-67C7DEGY?-;�

�=90@QMQMBX(7C<85DE;<8-�<D,(->9?F4-65DEu<D@Q9GNa9G:=<D,(@B7
E;MQY?9?5C@B<8,(.a�#K69?NU78@QJU-65
�U���3��¥i��@BNg{(Y?X(58->¨\�Cç#���&�&,(-
M`E;2�-1M�E;N(J£Ò?Â#Ù1Õp�|Ø4�q:[9?5A-fE;Kh,�F(589LK6-178789G5qØ£EG5C-a5C-67CF�-1K1<D@|H?-1MBT¬78,(9I_�N�@QNU78@QJU- EGNUJ®9?XU<878@QJU-a<D,U-
K69G5858-178F49?N(J(@BN(YAK6@Q5CK6MB-G���\9?5&-zyUEG.AF(MQ-;�(F(5C9#K1-6787C9?5�¨A,\E;7�¢ ��¥�VC9?2U7�}jX(-1X(-6Ja:[9?5&-zy#-6K1XU<D@B9?Np����<
F(5C9#K1-6787C9?5Pn#�;@BN(@B<8@`EGMuHGE;MQX(-17xEG5C-�ËGÖM×uÂjÂq�¤£Û��¦U�uÉQÔhÕ#ÕiÖ���� �"m#�;EGN(J'É\Ä?ÊiÕiÖ��¦¥ �Ú¨U�=��:­<D-15
EtMB9iEGJ 2(EGM`EGNUK6@QNUYt58-1}jX(-67�<'@Q7
7C-6Ni<�<8,(589?XUY?,l<D,(-��U����E;N(Jl<D,(-1N�589?X#<D-6J 2\EGKh]a<89wF(5C9#K1-6787C9?5�nU�
<D,U-678-�H;EGMQX(-17�EG58-�X(F4J\E;<8-6JwE;7\£ß��¶U�u� �Úm#�LEGN(J�¥ ��mu¦(�jX(78@BN(Y/<8,(-9åM-UßiçGæsÞ+@�ê6çißAF(5C9#K1-6J(X(5C-
Y?@|H?-6Na@QN^{\Y?XU58-/¦(�&��9;<D-�<D,\Eu<�_�,(-1Na<8,(->2(EGM`EGNUK6@QNUYA@B7�@QN(@|<D@`Eu<D-6J��(F(589LK6-1787C9?5�¦0J(@Q7�<D5C@Q2(XU<8-67�,\EGM|:
9G:�@B<87/Ò?ÂUÙ�Õp�ÙØr��VC9G2(7A��@���-;�B��§[¥Gî?mj¨��¸oW��2\EGKh] <89gFU589LK6-67C789?5/nU�>�&,(@Q7�JU@Q7C<858@B2(XU<D@B9?Nl@B7�78,(9I_�N�2jT
<D,U-/MQEG24-6Mp9?N^<8,(-/EG585C9W_�@QN^{\Y?XU58-/¨\�8çL�z�

��@Q7C<858@B2(XU<D@B9?N/.0-1787DE;Y?-67ZE;58-�<8,(-6N�XU78-6J�<89�589?X#<D-	-�y#K6-67C7�VC9?2(7=<89
<D,U-�78X(K1K6-178789G5�FU589LK6-67C789?5C7
9?5w<89�@BN(J(@BKfE;<8-¡E�NU-6-6J£:[9?5>VC9?2U7g@|:'<D,(-eÒ?Â#Ù1Õp�|Ø4� «¹ËGÖM×uÂjÂr�
RG9G2(7gEG58-�5C9?XU<D-1JÚ2(EGKh]�<D9�<D,U-
F(5C-6J(-1K6-67C789?5C7>_�,(-1N�E;F(F(589GF(58@QE;<D-;���x@QYGX(58-�¨(�8ëW�
78,(9I_�7�<D,U-A5C-67CX(MB<'9G:�<D,U@Q7�J(@B7C<858@Q2UXU<D@B9?Nl_�,(-65C-
<D,U-/MQEG24-6MQ7	9?N E;58589I_�7�@QNUJ(@QK6E;<D-
<8,(-'NjX(.324-65�9G:\VC9?2(7�589?X#<D-6Jg24-1<s_�-6-6N F(589LK6-178789G5876�

�=9�2\EGMQEGN(K6-�Ñ¿FU589LK6-67C789?5C76�'Ñ �)o�2\EGMQEGN(K1@QN(Y�.A-67C7DEGY?-17 E;58-l{\5C7C<a78-6Ni<g<D,(5C9?X(Y?,£<D,U-
�U���/��_�,(@BKh,�EG58-/<D,(-1N�5C9?XU<8-6J�2\EGKh]g<D9t<8,(-�589L9G<
F(589LK6-178789G5�789w<8,\E;<�<8,(-qËHÖM×;ÂjÂgHGE;MQX(-3K6EGN�24-
K69G.0F(X#<D-6JA<D,(5C9?X(Y?,tE/YGMQ9?2\E;M\58-6JUX(K1<8@Q9?NA9?F4-65DEu<D@Q9GNp�P�x@BN\EGMBMBT?�?Ñ �¡o�J(@Q7�<D58@B2(XU<8@Q9?Nq.A-67878EGY?-17�EG5C-
78-1Ni<3<D9a2\EGM`E;N(K6-A<D,(-0MQ9iEGJeEG7/_	-1MQM�EG7v2(5C9iEGJ(K6EG7C<><D,(-AÕ\Ã;ÏUÄ#ØcÝGÒ�H;EGMBX(-A<8,(589GX(Y?,�<8,(-tN(-z<s_	9G58]r�



mG¶

©~ª%«

�x@QYGX(58-'¨U���S9iEGJO2\EGMQEGN(K1@QN(Y�-�y(E;.0F(MB-'X(78@BN(YA��EG78@BK/�U���~EGMBY?9?58@|<D,(.g�xRG9?2(7
J(@Q7�<D5C@Q2(XU<8-6JpñS�8çL�&JUX(58@BN(Y�2\EGMQEGN(K6@BN(Y(���CëW�	J(X(58@BN(YqJ(@Q7�<D5C@Q2(XU<8@Q9?N��

��9;<D-t<8,\E;<f�Z@|:�E F(5C9#K1-6787C9?5�,\EG73EGN�@Q.A.0-1J(@`Eu<D-AN(-6-1J�:[9?5�VC9?2(7><D,\E;<3KfEGN�24-w78XUF(F(MQ@B-6J�J(XU58@QNUY
MQ9?EGJw2\EGMQEGN(K1@QN(Y(�#EGJ(JU@B<D@B9?N\EGMrJ(@B7C<858@Q2UXU<D@B9?Nw.A-67878EGY?-17�EG58-�7C-6Ni<�:[589?.µN(-1@QY?,j249?58@BN(Y3F(5C9#K1-6787C9?587�<89
7DEu<D@Q7�:­Tt<8,(-�N(-6-1Jp�%��:F¬¡78X(Kh,g.0-17878EGY?-67�EG5C-�58-1}jX(@Q5C-6Jp�rEv<89G<hEGM�9G:=¥?Ñs��¥32­¬¡.A-67C7DEGY?-17�_�@QMBM�24-
,\EfH?-/<D902�-/F(589LK6-1787C-6Jp���#@BN(K6-w¬]�iÞt��Ñ>�z�(<D,U-/<89G<hEGMSNjX(.v2�-15�9G:P.0-1787DE;Y?-67�<D902�-/F(589LK6-1787C-6Jl@B7
Þw��Ñv�����&,(-�J(-1FU<D,39;:(<D,(-��U����N(-1<s_�9?58]>2�-1@QN(Y	Þw�[MQ9?YZÑ>�z�u<D,(-�<D9G<DEGMi<D@B.0-%58-1}jX(@Q5C-6Jv<89�K69?.AF(MB-1<D-
E�MQ9iE;Jg2(EGM`EGNUK6-�9?F4-658E;<D@B9?N^@Q7;Þt��MQ9GY%Ñv���
¥U� ¥#�óm¿��TLF�-158K6XU2�-'H;EG58@QEGNi<

�&,(-&�U�	�¬EGFUF(589iE;Kh,>_	EG7PEGJ(EGFU<D-1J>:[9?5�@Q.AF(MB-6.A-6Ni<hE;<8@Q9?N
9?N3E�,jTLF4-65CK6X(24-�<89?F�9GMQ9?YGTG�WX(78@BN(Y
<D,U-�.A9#JU@B{\-1JA2U@QN(9?.A@`E;MU78F(EGN(N(@BN(Y><858-6-�@QMBMQX(7�<D58E;<D-1J�@QNq{\Y?X(5C-
¥U�x�&,(@Q7�EGMQYG9?58@|<D,(.�X(78-17�<8,(-�78EG.A-
K69GNj<8589?M�HGE;58@`E;2(MQ-17^�²ËHÖM×uÂjÂ4�xÉQÔhÕLÕiÖ���EGN(J�É(Ä?ÊiÕjÖ(��EGN(J�F(5C9#K1-67C78-67q2\E;M`EGN(K1@QN(YlEGN(J�J(@Q7�<D5C@Q2(XU<8@Q9?N
.A-67878EGY?-17�@QNg<D,(-378EG.A-v.0EGN(N(-15
EG7�<D,(-3��EG78@BK��U�	��EGMBY?9?58@|<D,(.g����9I_�-1HG-656�S@BN -1.32�-1J(J(@BN(Yt<D,U-
�U���£9?Ni<D9vE>,iTLF�-158K1X(2�-;����7C-6-�{\Y?X(5C-�¥U� �Z<8,(-
FU589LK6-67C789?5\®'E;<�7C<hE;Y?-	�37C-6N(JU7&E>2\E;M`EGN(K1-�.0-1787DE;Y?-
<D9/-fE;Kh,t9G:�@B<87�E;JuV8EGK6-1Ni<	F(5C9#K1-67C789?5C7	E;<�7�<hEGY?-B����o?�x�&,(-67C-
.A-67878EGY?-17	EG5C-&<D,(-1Nt589GXU<D-1JA<8,(589?XUY?,
<D,U-v,iTLF�-158K6XU2�-�N(-z<s_	9G58]aEGN(Jl-zH?-6Ni<8X\EGMQM|T K19?MQMB-6Kz<D-6J E;<�<D,(->78@QNUY?MQ-/J(-67�<D@BN\E;<D@B9?N FU589LK6-67C789?5�¯0Eu<
7C<DEGY?-'nU�%$Z5C9#K1-6787C9?5°¯v<D,U-6NgEGK6K1X(5DEu<D-6M|TwK19?.0FUXU<D-17�<D,(-'K6XU5858-1Ni<�ËHÖM×uÂjÂtH;EGMQX(-�EGN(JO@QN(@|<D@QE;<D-17�<D,U-
J(@B7C<D5C@Q2(X#<D@Q9GN0F(5C9#K1-67C7&2jT0589GXU<D@BN(YvJ(@B7C<858@Q2UXU<D@B9?Nt.A-67C7DEGY?-17�2\EGKh]q<D9I_	EG58JU7�<D,(-�5C9#9;<	F(5C9#K1-67C789?5&Eu<
7C<DEGY?- �\�%��9G<8-�<D,\Eu<�<8,(-�-zy#K1MQX(7C@BH?-�����!"F(5C9?F�-15C<sT^JU-678K158@B2�-1Ja@BNg7C-6Kz<D@Q9GN ¥U� m#� m37C<D@BMQM�,(9?MQJU76�Z�&,(@B7



mG¢

F(5C9?F�-15C<sTlEGMQMB9W_�7�EGNiT�F(589LK6-1787C9?5�<D9OK69G5858-1K1<8MBTlJU-1<D-158.A@QN(-><D,(-�7CX(K6K1-6787C9?587vEGN(J¡F(5C-6J(-1K6-67C789?5C7>@|:
<D,U-/7�<hEGYG-/NjX(.v2�-15�E;N(J^<D,(-'589L9G<�F(5C9#K1-67C789?5�EG58-�YG@BH?-1Np�

��<8,(-65�JU@B��-658-1N(K6-17q2�-z<s_	-1-6N¬<8,(-O��TLF4-65CK6X(24-^*�EG58@QEGNi<qEGN(J�<D,U-O��EG78@BKO�U���ÁE;MQY?9?5C@B<8,(.
EG5C->E;7�:[9?MQMB9W_�71�

~ �sN�<D,(-t��TLF�-158K1X(2�-A*�EG58@QEGNi<f��<D,(-AH;EGMQX(-q9G:	ÕrÃuÏUÄ#ØcÝ?Ò�@Q7'K19?.0FUXU<D-1Je_�,(-1N�EGMQMZ2\E;M`EGN(K1@QN(Y
.A-67C7DEGY?-17�EG5C58@BHG-wE;</<D,U-wJ(-67�<D@BN\E;<D@B9?N�FU589LK6-67C789?51����NUMQ@Q];-0<8,(-w��E;78@QKtEGMQYG9?58@|<D,(.g�S<D,(@B7>@B7
F49?787C@Q2(MB-�2�-1KfEGX(7C-�<8,(-65C-�@B7�E/X(N(@B}LXU-�J(-17C<8@QN\E;<8@Q9?N�:[9?5%-zH?-65�Tt9G58@QYG@QN\E;<8@QN(Y
F(589LK6-178789G5	@QNq<D,U-
,iTLF�-158K1X(2�-�-6.v2�-1J(J(@QNUY(�P��@B7C<D5C@Q2(X#<D@Q9GN3.0-17878EGY?-67�EG5C-�<D,(-1N05C9?XU<8-6JA2\EGKh]v<89/K19?.AF(MQ-z<D-�<D,U-
MB9iEGJ�2\E;M`EGN(K1@QN(YU���L@QN(K1-w<D,(-158-OEG5C-^Ñ �~o�2²± · �¯o^@QNi<D-158K19?N(N(-1K1<D@B9?N(7�@BN�<D,(-^.A9#JU@B{\-1J
2(@BN(9?.A@`EGM�7CF\EGN(N(@BN(Y^<D5C-6-g��7C-6-�{\Y?XU58-A¥U� ��EOMB9iEGJ�2\E;M`EGN(K1@QN(Yt9?F�-15DE;<8@Q9?N�5C-6}jX(@B58-67'¥GÑ ��¦
.A-67C7DEGY?-17	-�yUK1MQX(JU@QN(Y'<D,(-�J(@Q7�<D5C@Q2(XU<8@Q9?Nq.A-67C7DEGY?-17	7C-6Ni<�24-1<s_�-6-1N^N(-6@BY?,j2�9?5C7�<89v78E;<D@B7C:­T�<D,U-
@B.0.A-6J(@QE;<D-�N(-6-1Jg:[9G5=VC9?2(76�

~ ��E;M`EGN(K1@QN(Y/.A-67878EGY?-17&EGMB_	EfTL7�F(589LK6-1-6Jw:[5C9?.�<D,(-
589L9G<	FU589LK6-67C789?5���E;<&�U���Ú7�<hEGYG-���9G:S<D,U-
��T#F4-65CK6X(24-
*�EG5C@`EGNi<h�P<89I_�EG5CJ(7	7�<hEGYG-
nU�x�&,(@Q7�K69?Ni<85DEG7�<D7	_�@|<D,q<D,(-
��EG78@BK��#���ÚE;MQY?9?5C@B<8,(.
_�,(-158-�2\EGMQEGN(K1@QN(Y�.A-67C7DEGYG-67P{\5C7C<�F(589LK6-1-6J�:[589G.�7C<DEGY?-;��<D9�7�<hEGY?-�n#�jEGN(JAEG58-�<D,(-1N05C9?XU<D-1J
2\E;Kh]t<D9A7C<DEGY?- �\�

~ ��9q.0@BN(@Q.A@Qc1-�<8,(-'K69?.A.3X(NU@QKfEu<D@Q9GNt9IH?-158,(-6EGJa@BNw<D,(-/��T#F4-65CK6X(24-�*�EG58@QEGNi<f�#.0-1787DE;Y?-67�EG5C-
YiEu<D,(-158-6J�:[589G.¿<D,(-gF(5C-1HL@Q9?XU707�<hEGY?-^_�,(-1N(-1HG-65w.A9?5C-w<D,\EGN�9?N(-g.A-67878EGY?-O@Q7q-�yUF4-6Kz<D-1Jp�
�&,(- ��EG7C@QK��#���·E;MQY?9?5C@B<8,(.³9?N(M|T�N(-6-1J(7t<89�YiE;<8,(-650.0-17878EGY?-67A<D,\Eu<wEG5C- 24-6@BN(Y�5C9?XU<D-1J
2\E;Kh]q<89I_�EG5CJ(7%<D9v5C9#9;<%F(589LK6-178789G5���24-6K6EGX(7C-
.A-67878EGY?-17�Y?9G@QN(Y'@QNq<D,U-�9G<8,(-65�J(@B58-6Kz<D@B9?N0,(EIHG-
9?NUMBTw9GN(-'F(58-1J(-6K1-6787C9?56� �

~ �&,(-�NU-1<s_�9?58]g<D9?F49?MQ9GYGT^:[9?5
<8,(-���TLF4-65CK6X(24-3*�EG58@QEGNi<�@B7
78XUKh,�<8,\E;<
<8,(-3NjX(.324-65�9;:%F(58-��
J(-1K6-178789G5
EGNUJa7CX(K6K1-6787C9?5
FU589LK6-67C789?5C7�H;EG5�TOE;<�J(@|��-158-1Nj<�K19?.0.vX(N(@QK6E;<D@B9?Nw7�<hEGY?-176�



¥?n


	9?N(78@BJ(-65�<8,(-�,iTLF�-158K6XU2�-q9G:�J(@B.0-1N(78@B9?N <D,U58-6-�7C,(9I_�Ne@BNl{\Y?X(5C-A§��8çL�
EGN(Je§(�CëW��_�,(-65C-
<D,U-
7CTL.A.0-z<D5C@QK�2(589?EGJ(KfE;7C<�K19?.A.3X(N(@BKfE;<8@Q9?NqF\E;<8,(7�E;58-�78,(9I_�N^9?5C@QY?@BN\E;<D@BN(Y�:[589G.)N(9#JU-�¥vE;7�<D,U-
589L9G<�<D9t<8,(-v9;<D,(-15
N(9LJ(-67�9G:Z<D,U-vN(-z<s_	9?5C]r���&,(-3MQEG2�-1M�EGN(J¡Ò?Â#Ù�ÕS�|Ø4��:[9?5�-fE;Kh,�F(589LK6-178789G5�Ø¡EG5C-
58-178F4-6Kz<D@BHG-6M|Tt7C,(9I_�N^@QN(7C@QJ(-�EGN(Jw9GXU<D7C@QJ(-�<D,(-�K19?585C-67CF�9?NUJ(@QN(YvK6@Q5CK6MB-G�P�\9?5�-zyUEG.AF(MB-G�LF(589LK6-178789G5&¨
,\EG7�¢æ��ofn
VC9G2(7&}jX(-6X(-1J :[9?5&-�yU-1K6XU<8@Q9?N�����<�F(5C9#K1-67C789?5�¥U�(@BN(@B<8@`EGMrH;EGMQX(-17�EG58->ËHÖM×uÂLÂ �³£ �Ú¨U�
ÉQÔhÕ#ÕiÖº� �í�~m#�4EGN(JgÉ(Ä?ÊiÕiÖ �´¥ ��of¦U����:­<8-65�EAMB9iEGJg2\EGM`E;N(K6@BN(Yq58-6}jX(-17C<�9G58@QYG@QN\E;<8@QN(Y>:[589?.
F(5C9#K1-6787C9?5�¥ @B7v7C-6Ni<�<D,(5C9?X(Y?,e<D,(-O�#���>��<D,(-¬åM-UßiçGæsÞ+@�ê6çiß�F(589LK6-1J(X(58-^@BNe{\YGX(58-w¦ @Q7vXU78-6J�<89
X(F4J\E;<8-1<D,U-678-'H;EGMQXU-67�EG7°£Û�"§L�_� �"mL�\EGN(J�¥ ��oW¤#�

��9G<8-><D,(E;<�EG7�<D,U-v2\EGMQEGN(K1@QN(YA.0-17878EGY?-3@B7�7C-6Ni<�<D,U589?X(YG,a<D,U-��U���/��FU589LK6-67C789?5�¥0-6.v2�-1J(7
EaNU-6-6Je:[9?5�<s_	9AVC9G2(7/:[5C9?.¾-6EGKh,�9G:&@|<D7'78XUK6K6-1787C9?5871�a�&,(-A:[9?MQMB9I_�@QN(Yw:[9?5C.3X(MQEO@B7>XU78-6Je:[9?5�<D,(@B7
KfE;MQK6XUM`E;<8@Q9?N¡�­_�,(@QKh,g@Q7&JU@B��-658-1Ni<�<8,\E;<&<8,\E;<�X(78-1J 2iTw<8,(-/��EG78@BK/�U���~EGMBY?9?58@|<D,(.g© �

ÝiÃWÈ#ÌUÒ�� ì���ÚLÊjÂ(ÃiÄ?Å(�´î(�[N{µU��½.¶,®�·�¸��,µB¹.¹.¶����5·:®H�I��ï
��N(MBT0F(5C9#K1-6787C9?5�§3KfEGN^@B.0.A-6JU@`E;<8-6MBTq5C-1<8X(58NvVC9?2(7	X(F�9GNg5C-6K1-6@QF#<�9G:�<D,(-�2(EGM`EGNUK6-�.A-67878EGY?-�7C@QN(K1-
@B<�@B7�<D,(-'9?NUMBTw7CX(K6K1-67C789?5�<D9qF(589LK6-1787C9?5
¥3_�@|<D,aÒ?ÂUÙ�Õp�ÙØr�;�®ËGÖM×uÂjÂ��Z�&,(@B7�J(@Q7�<D58@B2(XU<8@Q9?N^@B7&78,(9I_�N
2iTw<D,U-/MQEG24-6Mp9?NO<D,U->E;58589I_Ú@QN^{\Y?XU58->§(�8çL�z�

��@Q7C<858@B2(XU<D@B9?N/.0-1787DE;Y?-67ZE;58-�<8,(-6N�XU78-6J�<89�589?X#<D-	-�y#K6-67C7�VC9?2(7=<89
<D,U-�78X(K1K6-178789G5�FU589LK6-67C789?5C7
9?5w<89�@BN(J(@BKfE;<8-¡E�NU-6-6J£:[9?5>VC9?2U7g@|:'<D,(-eÒ?Â#Ù1Õp�|Ø4� «¹ËGÖM×uÂjÂr�
RG9G2(7gEG58-�5C9?XU<D-1JÚ2(EGKh]�<D9�<D,U-
F(5C-6J(-1K6-67C789?5C7>_�,(-1N�E;F(F(589GF(58@QE;<D-;���x@QYGX(58-q§U�8ëW�
78,(9I_�7�<D,U-A5C-67CX(MB<'9G:�<D,U@Q7�J(@B7C<858@Q2UXU<D@B9?Nl_�,(-65C-
<D,U-/MQEG24-6MQ7	9?N E;58589I_�7�@QNUJ(@QK6E;<D-
<8,(-'NjX(.324-65�9G:\VC9?2(7�589?X#<D-6Jg24-1<s_�-6-6N F(589LK6-178789G5876�

¥U� ¥#� ¥³��-6X(5C@Q7�<D@QK�H;EG5C@`EGNi<
�	9G<D,�<8,(-q��EG7C@QKqEGMBY?9?58@|<D,(.�E;N(J�<D,(-q��T#F4-65CK6X(24-�*�EG58@QEGNi<'EG5C-�-zy#F�-1N(78@|H?-q78@BN(K6-AEwMQEG58Y?-

NjX(.324-65/9G:&.A-67C7DEGY?-17v,\E;7/<89a24-tF(5C9#K1-67C78-6Je<D9lE;K6K6XU5DE;<8-6MBT¡.0EG@BNj<DEG@QNl<8,(-^ËHÖM×uÂjÂ¡H;EGMBX(-G�t�&,(-
��-1X(58@B7C<8@QK&*�EG58@QEGNi<�E;<8<8-6.AFU<D7%<D9>58-6JUX(K6-�<D,(@B7�9IH?-158,(-6EGJw2iTq<D-158.A@QN\E;<8@QN(Y'MB9iEGJq2\EGMQEGN(K6@BN(Y/9?F�-15DEu�
<D@B9?N(7%EG7Z7C9#9GN0E;7	Ò?Â#Ù�Õp�ÙØ4�P@Q7Z7CXUªAK6@B-6Ni<DM|T�M`EG5CY?-G���sNAY?-6N(-15DEGM��?<D,(@B7Z7C<85DE;<8-6YGT�5C-6J(XUK6-67%<D,U-�NjX(.v2�-15
9G:S.A-67C7DEGYG-67�E;MB<D,U9?X(Y?,�Þw��Ñv�P.A-67878EGY?-17&EG58-�7C<8@QMBM\N(-6-1J(-6J^@BN0<D,U-�_�9?587�<�K6EG78-;���&,U-
F(7C-6X(J(9�K19#JU-



¥Uo

º.»�¼�½�¾W¿ À�Á%Â�Ã�Ä]Å Æ�Ç�È�É�Ê^Ë Ì�Í�Î�Ï�ÐRÑ Ò�Ó�Ô�Õ�Ö]× Ø.Ù�Ú�Û�Ü{Ý Þ.ß�à�á�âYã ä.å�æ�ç�èBé

L=6

m=2

M=14

Q=14

L=7

m=2

M=15

Q=5Q=3Q=1

2 5

3Q=7Q=10Q=2

Q=7

Q=7

Q=5Q=3Q=8

Q=7Q=7Q=5

Q=7

(a) (b)

�x@QYGX(58-/§#���S9iEGJO2\EGMQEGN(K1@QN(Y�-�y(E;.0F(MB-'X(78@BN(YA��TLF�-158K1X(2�-'*�EG5C@`EGNi<f�ZRG9?2(7
J(@B7C<858@Q2UXU<D-1Jpñ��8çL�	J(X(5C@QN(Yq2\E;M`EGN(K1@QN(YU�S�8ëW��J(X(5C@QN(YqJ(@B7C<858@Q2UXU<D@B9?Np�

@QNl{(Y?X(58-3¶wY?@BHG-67�<D,U-�9?F�-15DE;<8@Q9?N(EGM=JU-1<hE;@QMQ7�9G:%<D,(-q��-6X(5C@Q7�<D@QK>*�EG58@QEGNi<�9G:%<D,U-A�U������2\EG7C-6J¡MQ9iE;J
2\EGMQEGN(K1@QN(YqEGMBY?9?5C@B<D,U.a�

�#@Q.A@QMQEG5><89e<D,U-a�	EG78@BK EGMBY?9?5C@B<D,U.a�ZMB9iEGJ�2\EGMQEGN(K6@BN(Y¡@Q7q@QNU@B<D@QE;<D-1J�2iT¬FU589LK6-67C789?54Ø�_�,U-6N
Ò?Â#Ù1Õp�|Ø4�;«£ÉQÔ�ÕLÕiÖg2iTO78-1N(J(@QNUYtE�2\EGMQEGN(K1@QN(Y�.A-67C7DEGY?-�<89A@|<D7��U�	�~7CX(K6K1-67C789?51�&��9I_�-1H?-156�4@QN^<D,U-
��-1X(58@B7C<8@QK�*�EG58@QEGNi<f�j<D,(-�F(589LK6-178789G5	<D,\Eu<�58-1K6-1@BH?-17�<D,(@B7�.A-67C7DEGYG-�-67�<D@Q.0E;<8-67	ËGÖM×uÂjÂ02iTtEfH?-658EGY?@BN(Y
Ò?Â#Ù1Õp�|Ø4�v9IH?-653<8,(-^F(5C9#K1-6787C9?5873<8,(589GX(Y?,�_�,(@BKh,�<8,(-w2\E;M`EGN(K1@QN(Y .0-1787DE;Y?-w,\EG7qE;MQ58-6EGJUT�F\EG7C78-1Jp�
��:
Ò?ÂUÙ�Õp�ÙØr�l�¸ËHÖM×uÂLÂr�ZE;N�EGF(F(5C9?F(58@QE;<D-ANjX(.324-65�9G:xVC9G2(7O��ÚLÊjÂ(Ã?ÄiÅß�·Ò?Â#Ù�Õ��|Ø4�´î?mG�/@Q7/<D,(-1N�58-��
<DXU58N(-1JlH#@QEwEtJ(@B7C<858@Q2UXU<D@B9?Na.A-67C7DEGYG-�EG7
7C,(9I_�N¡@QNa<8,(- â�Þzæ7:�çGá|çGä�ÜhÞvF(589LK6-1J(X(58-v@QN {\YGX(58-�¶#�
��:
Ò?Â#Ù1Õp�|Ø4�;©�ËHÖM×uÂjÂ4�j<D,U-�2\E;M`EGN(K1@QN(Y'.A-67C7DEGY?-�@B7%:[9G5C_	EG58J(-1J0<89/<8,(-�NU-zyL<&�#����7�<hEGYG-G�%�
<D,U-65C_�@B78-;�
<D,U-�MQ9iE;Jw2\EGMQEGN(K6@BN(Y3F(5C9#K1-6J(XU58-�@Q7�<D-158.A@QN\E;<8-6Jp�P��-1<hE;@QMQ-1Jw.0E;<D,(-1.tEu<D@QK6EGMGVCX(7C<8@B{\K6E;<D@B9?N(7�:[9?5	<D,U-
��-1X(58@B7C<8@QK�*�EG5C@`EGNi<�EG5C-�J(@Q7CK6X(7C78-6J M`E;<8-65�@BNg7C-6Kz<D@Q9GN ¥U��¥U�º¦(�



¥im

���������
	��
�����������������������
 "!�#%$%� ÁÙ(uû�� ûzÿ�
*
 ÿ���ü�ùCú²ú�û��zùCúQ�²ù�ü&û�
 ÿÐ�²þ3(;ù¯#���þ�
�ù8ú�ú�ùCý�Ã
4:p.M:N5q,r,(SQëê5ìîí£Á)(�*,+.-GÁP;HÃ��1(�*5+.-HÁ�#���ù8ýIù�
�ùCú²ú�þ��²úóÃ�Ãe=�ÁLfaÑwK.M:N�O:+�ÁP;HÃ>��È´Ã`ï
ð q.u5K�x`y�*
*FQvK�x�y�*,*T\U $%$ñhji:k����l�nm
oa��k Á�4:p�M:N5q
r,("Ã
s,t *5p,N
uVQò8:(�*5+.-1Á<;1Ã>=@?BA
&�' Á s,t *5p,N
uó�lÍ"Ã
&J' Á)(.*5+.-1Á<;1Ã@ô�K�x�y�*,*�Ã

T\U $L$]�^���_���`��� ��þ%�²þ����²ù�(uû��óû�ÿ�
�
�ÿ��	ü�ù8ú�ú²û��1ù)�²þ�ú���
�
�ùCú²ú�þ���ú
XY$%Z3�
T\U $L${zV|~}��L��|%�J�5�l� ��þ%�²þ����²ù s
t *5p,N
u�C[þ�(uú��²þ��²øWù¯#��²ùCýIù´
�ù8ú�ú�þ��

XYc
	� "!�#%$L�
����d3�>��c
���������
	��
����������zF|~}�����|%���5�l�
 "!�#%$%� Á|ý�
óú�����
�(�����
�þ1ÿ�ü	ù8ú�ú²û��1ùCú��²ù�ü&û�
 ÿÐ�²þ%(;ù¯#��²þ�
�ù8ú�ú�ùCý�Ã
r
p���y�(�õj+�õj+
uSQv(�*5+.-1ÁP;HÃ
(�*,+.-GÁP;HÃWQv(�*5+.-1ÁP;HÃ>��r�p.��y��:+:���
&�' ÁBý�
óú�����
�(�����
�þ1ÿB�²þ+��û��²ýuú0�²øWù¯�²þ6þ��z#���þ�
�ùCú²ú�þ��óÃ
4:p�M:N5q
r,(SQöìîí�Á�r
p.��y�(�õj+.õj+
u@�îêjr
p.�`y��:+j����=�ÁLfaÑwK�M5N�O:+�Á<;1Ã���È´Ã`ïQÃ
s,t q
p,N�uVQ÷8:(�*5+�-HÁP;HÃ>=@?BA

X^$LZa� 45p�M:N5q,r
(�Qøì�í�Á�r
p.��y�(�õj+.õj+
u@�ùê:r
p.�`y��:+j����=�Á�?@ú�ûlüþýlÿ��nú������ ö �gÑlÈ´Ã�ï�Ã
s,t *5p,N�uVQ�(�*5+�-HÁP;HÃ_Ñ K�x`y�*,*T\U $%$ñhji:k����l�nm
oa��k Á�4:p�M:N5q
r,("Ã

&�' Á s,t *5p,N
uó�lÍ"ÃT\U $L$WzF|~}�����|%���5�l� �²þ3��þ�����ù s,t *,p,N
u^C[þ�(uú��²þ&ÿWù��h��E5G@H�ú��²û��1ù
XYc
	� "!�#%$L�
����d3�>��c
���������
	��
�����������������
&�' ÁLK�M:N�O5+�ÁP;HÃWQSQYÍ"Ã ���
da�
��c
&�' ÁLK�M:N�O5+�ÁP;HÃWQSQgfhÃ
4:p.M:N5q,r,(SQgìùí (�*5+.-1Á<;1Ã
T\U $%$ñhji:k����l�nm
oa��k Á�4:p�M:N5q
r,("Ã

7 þ�����ù��²øWù¯(uû�� ûzÿ�
*
 ÿ���ü�ùCú²ú�û��zùÎ��þ&ú���
�
�ù8ú�ú�þ���ú
����d3�>��c
���������
	��
����zF|~}�����|%���5�l�
&�' ÁLK�M:N�O5+�ÁP;HÃWQSQYÍ"Ã ���
da�
��c
&�' ÁLK�M:N�O5+�ÁP;HÃWQSQgfhÃ
4:p.M:N5q,r,(SQgìùí£Á�K�x�y�*,*��îêj(�*,+.-HÁP;1ÃMÑ K�x`y�*
*�=bì�ï�Ã
T\U $%$ñhji:k����l�nm
oa��k Á�4:p�M:N5q
r,("Ã
s,t *5p,N
uVQv(�*5+.-1Á<;1Ã_ÑwK�x�y�*,*(�*5+.-HÁ<;1ÃWQ�(.*5+.-1Á<;1Ã_Ñ s,t *,p,N
u

7 þ�����ù s,t *5p,N�u^C[þ�(uúz�z
���ø	��øWù%ý�
 ú�����
�(�����
 þzÿ
ü�ùCú²ú�û��zù���þ�ÿWùJ�"�^E:GbH�ú��²û��zù
����d3�>��c

�x@BY?X(58-'¶#����-1X(58@B7C<8@QK�*�EG5C@`EGNi<&F(7C-6X(JU9tK69LJ(-;�



¥?¥

RG9?2tJ(@B7C<858@Q2UXU<D@B9?Nq@Q7�EGMQ7C9vE;K6K69G.0F(MB@Q7C,(-6JAJ(@B��-65C-6Ni<DM|Tq@QNq<D,(@B7���-6XU58@Q7�<D@BK�*�EG5C@`EGNi<6�Z�#X(FUF�9?7C-
Ò?Â#Ù1Õp�|Ø4�;�£É(ÄiÊiÕiÖ��(_�,(@QKh,g@Q.AF(MB@Q-67	E�VC9?2OJ(@Q7�<D58@B2(XU<8@Q9?Nw@B7&N(-6K1-67C7DEG5�T?�	�¯NU-1_�H;EGMBX(-�9G:PËHÖU×uÂjÂw@B7
-67�<D@B.tE;<8-6JgEG71©

ËHÖM×uÂLÂ6��ËGÖM×uÂjÂ42 ì��²Ò?Â#Ù�Õ��|Ø4� ��ËGÖM×uÂjÂ\�3î�ÑwïG±
�sNi<DX(@|<D@|H?-6M|T?�LF(589LK6-1787C9?5�Øt<858@B-67�<89vJ(@B7C<858@Q2UXU<D-�<D,(-
-zy#K6-1787&MQ9?EGJwEG.A9?N(Y>EGMBMr<8,(-
FU589LK6-67C789?5C76���%EGKh,
F(5C9#K1-6787C9?5�®l58-1K6-1@BHL@QN(Y�<8,(-OJ(@Q7�<D58@B2(XU<8@Q9?N�.A-67C7DEGY?-gEGJWVCX(7C<87A@|<D7AËHÖM×uÂLÂ�H;EGMBX(-OEGN(J�J(@B7C<858@Q2UXU<D-17
-zy#K1-6787�VC9G2(76���&,(-�VC9?2U7�<D,(E;<�EG5C-v5C-6K6-1@BHG-6J��*ÝiÃWÈ0×WÌ(Ù� :¡U��EG58->J(@Q7�<D5C@Q2(XU<8-6Ja-1H?-1N(MBT EG.A9?N(Y�®tE;N(J
EGMBMP9G<D,U-6587'@BN¡<8,(-A58-6.0EG@BN(@QN(Y^�U���)7C<DEGY?-671�t�&,(@B7'@Q7�58-zô\-6Kz<D-1J�@QN¡<D,U-q:[9G58.3X(MQEG-37C,(9I_�N�@QN¡<D,U-
â�Þzæ7ä'âQÛzæ�/�â�ë6àLæ�Þ�F(5C9#K1-6J(XU58-%@QN�{\Y?XU58-�¶U�=��9G<8-P<D,\E;<xËHÖM×uÂLÂ
@Q7SX(F4J\E;<8-6J/2\EG78-1Jv9?N>Ò?Â#Ù�ÕS� ®?�SEGNUJ>N(9;<
<D,U-�9G58@QYG@QN\EGMiH;EGMBX(-&9G:pËGÖM×uÂjÂr�i�&,(@Q7%EGFUF(589iE;Kh,0F(5C9IH?-6JA<D9�24-�.09?5C-�-1��-6Kz<D@|H?-�@QN�<D,U-&-zy#F�-158@B.0-1Nj<87
<D,(E;<&_	-158-/F�-15C:[9?5C.0-1Jp�

�r9G5�-�yUEG.0FUMQ-G�WK19?N(78@BJ(-65=EGNv�U���v��¥i��<D,(E;<�,\EG7�E�FU589LK6-67C789?5UØ/_�@B<D,vËHÖM×;ÂjÂ$�¯§#�fÉ(Ä?ÊjÕiÖ_��oW¤#�
EGN(J¬Ò?Â#Ù�ÕS�|Ø4�6�¾m;¦(���&,(-ON(-1_�M|Ti�sK69G.0F(X#<D-6J¬ËHÖM×uÂLÂeHGE;MQX(-w@B7q§£2 ì��²m;¦6�Ú§?�´î;¶�ï �¼oInU���&,(-
NjX(.324-65%9G:jVC9?2(7Z<D,\Eu<�_�@BMQM(24-�J(@Q7�<D5C@Q2(XU<8-6Jq<D9�<D,U-�7CX(K6K1-6787C9?5��[9?N(M|T�9?N(-�78XUK6K6-1787C9?5�E;<%<8,(@Q7%7C<DEGY?-f�
@Q7>m;¦£�"oIn ��of¦U�w�#XUF(F�9G78-0<8,\E;<'<D,U-A7CX(K6K1-67C789?5 ®^,(EG73ËHÖM×uÂjÂg�°¢U�xE;N(J�Ò?Â#Ù�Õp� ¯G� �µ¨U�t��:­<D-15
58-1K6-1@BHL@QN(Y of¦'VC9?2U76��@|<
,(EG7'ËHÖM×;ÂjÂ$��¨	2 ìsof¦uîG§�ï£��¶U���&,LXU76��mGn ��¶��±oWmA-�y#K6-67C7	VC9?2(7�_�@BMQM�24-
J(@B7C<D5C@Q2(X#<D-6J^<89q<8,(-'N(-zyL<�7C<DEGY?-G�

�¯78@QYGN(@B{\K6EGNi<�EGJUH;EGNi<DEGY?-�9G:�<8,(-'��-1X(58@B7C<D@BK
*�EG5C@`EGNi<�@B7	<D,(E;<�<D,U-�2\EGM`E;N(K6@BN(Y3.A-67878EGY?-17&J(9
N(9G<�,(EIHG-/<89q2�-�YiEu<D,(-158-6Jg@QNO9?5CJ(-65�<89qKfEGMBK6X(MQE;<D-'ËHÖM×uÂjÂ4�r�&,(@B7&58-1J(X(K6-17�<8,(-'@QNi<D-158J(-1F�-1N(J(-1N(K6@B-67
EG7C789LK6@`Eu<D-6Ja_�@B<D,g<D,(->K69?.A.3X(NU@QKfEu<D@Q9GNaE;N(J�EGMBMQ9I_�7&:�EGX(MB<�<D9GMQ-658EGN(K1-G����:�E0F\E;5C<D@BK6X(MQEG5�F(589LK6-1787C9?5
:�EG@BMQ76�jMB9iEGJw2\E;M`EGN(K1@QN(Y>KfEGN^7�<D@BMQMr2�-�EGK6K19?.0FUMQ@Q7C,(-6JA_�@B<8,w<D,(-�,U-6MQFt9G:S<D,(-
58-6.0EG@BN(@QN(Y/F(5C9#K1-6787C9?5871�

�
N^EGJUJ(@B<8@Q9?N\E;M(@Q.AF(589IHG-6.A-6Ni<%:[9?5�<8,(-���EG78@BK
E;N(Jw��-6X(5C@Q7C<8@QK�*�EG58@QEGNi<%9G:p<8,(-�MB9iEGJA2\EGMQEGN(Kz�
@QNUYOEGMQY?9G58@B<8,(.A7�K6EGN�2�-�9G2U<hEG@BN(-6J�2iT�XU78@QNUY^.3X(MB<8@QF(MB->K19?.A.3X(N(@BKfE;<8@Q9?NaF\E;<8<8-65CN(7'@QN <8,(-0�U���>�
�%EGKh,�<8@Q.A-aE�.0-17878EGY?- @B7q@QN(@|<D@`Eu<D-6J���9?NU- 9G:�<D,(-l�U����F\E;<8<8-65CN(7t@B7058EGN(J(9?.AMBT�Kh,(9?78-1Np���&,(-
-zy#F4-65C@Q.A-6Ni<D7&.0EG]G-�XU78-'9G:�<D,(-�<s_�9AK69?.A.3X(N(@BKfE;<8@Q9?N0F\E;<C<D-65CN(7&.A-6Ni<D@B9?N(-6JO@BNw78-1K1<D@B9?Ng¥U� m#�óm>:[9G5



¥G¦

K69G.0F(X#<D@QNUY>F(5C-6J(-1K6-178789G587&EGNUJt78XUK6K6-1787C9?5871�	�%EGKh,w9;:p<D,(-�2\EGMQEGN(K1@QN(Y/EGN(J0J(@Q7�<D5C@Q2(XU<8@Q9?Nq.A-67C7DEGY?-17
@QNUK6MQXUJ(-67�<D,U-A7C9?X(5CK6-AF(589LK6-178789G56��<D,(-qF\E;<C<D-158N�X(78-1Jp�PEGNUJ�<8,(-q7C<hE;Y?-�<D9O_�,(@QKh,¡<D,(-q.A-67C7DEGY?-q@B7
24-6@QNUY>5C9?XU<D-1Jp���#@BN(K6-�EGMQMrF(5C9#K1-67C789?5C7	,\EfH?-�<D,(-
�U���£<D-6.AF(MQE;<D-�EG7C789LK6@`Eu<D-6JA_�@B<8,t.A-67878EGY?-17	9?5C@QY;�
@QN(E;<D@BN(Y3:[589?.°F(589LK6-1787C9?5�nU�(<D,(-'5C-6}jX(@Q5C-6J �U���¯K69G.0.3XUN(@QK6E;<D@B9?NwF\E;<C<D-158NgKfEGNg2�-�JU-1<D-158.A@QN(-1Jp�

¥U� ¥#��¦ �#���¯.0-1787DE;Y?-'F\EG787C@QN(Y0EGN\E;MBTL78@B7
�sNÚE�.3XUMB<D@BK69?.AF(XU<8-65A9G:>Ñ»F(5C9#K1-67C789?5C76�
<8,(-�J(@Q7�<D5C@Q2(XU<8@Q9?N¬9G:�VC9?2(7OEG.A9?N(Y�FU589LK6-67C789?5C7

KfE;N 24-/.A9LJ(-6MB-6JgX(78@BN(YtEA$=9G@Q787C9?NgJ(@Q7�<D58@B2(XU<8@Q9?Np���#F4-6K1@B{\K6EGMQM|T?�(<8,(->FU589?2\E;2(@QMB@B<sT09G:ZEqF(589LK6-1787C9?5
,\EfHL@QN(Yª�3VC9?2(7�@B7�Y?@BHG-6N�2iT ��	
���
�� �p_�,(-158-���@B7
<D,U-�.0-6EGN�EG585C@BH;EGM�5DE;<8-G�/��:&ËHÖM×uÂLÂ � ���p<D,(-1N¡2jT
J(-z{\N(@B<8@Q9?N��;<D,U-�EIHG-658EGY?-&NjX(.324-65P9;:iVC9G2(7ZEG7C78@QYGN(-6J3<89'E�F(589LK6-178789G5Z@Q7¯�4�Z��-1N(K6-;�?<D,(-&F(5C9?2\EG2U@QMQ@|<sT
<D,(E;<'EwF(5C9#K1-6787C9?5�,\EG7%�3VC9?2U7�@Q7�� 	
���
�� �/��78@BN(Yt<8,(@Q7�7C@Q.AF(MQ->.09LJ(-1M²�4X(78-z:[X(MPF(5C9?2\EG2(@BMQ@|<D@Q-17�KfEGN¡24-
-fE;78@QM|TgKfEGMBK6X(MQE;<D-1Jp�'�\9?5
-�y(E;.0F(MB-G��<8,(-3F(5C9?2\EG2U@QMQ@|<sT?�����6��<D,\Eu<'EtF(5C9#K1-6787C9?5�@QNa<D,(-�N(-z<s_	9G58]l,\E;7
.A9?58-	<8,\EGN3<8,(58-1-=VC9?2(76�i@B7����%��o�� õ
 � ��oU2���2 ���· 2 ��� �z�x�&,U-�FU589?2\E;2(@QMB@B<sT�<D,(E;<%EGMBM(ÑÚFU589LK6-67C789?5C7
,\EfH?-0.09G58-q<D,\EGN�<D,(5C-6-�VC9?2(7/@Q7t�!����� ± �^��9I_'���"����� ± ��ng± ¢g@B:3� �µ¤#�=EGN(Je@Q7>EGMQ.A9?7�<'X(N(@B<sT¡@|:
�Y��oW¤#�x�&,(@Q7%@Q.AF(MB@Q-67=<D,\E;<�<D,U-�NU-6-6J0:[9?5%MQ9iEGJq2\E;M`EGN(K1@QN(Y/EGKz<D@|H#@|<sT358EGF(@QJUMBT3JU-6K65C-fEG7C-67&E;7�ËHÖM×uÂLÂ
@QNUK658-6EG78-176�%�&,(-158-1:[9G58-G�r@|<�.tEG];-67�78-1N(78-'<D9A@QNUK658-6EG78-�É(Ä?ÊiÕjÖg-�y#F�9?NU-6Ni<D@QEGMQM|TwEG7�ËHÖM×uÂLÂ^@BN(K65C-fEG7C-671�

�=9�EGN\EGM|T#c1-g<8,(-l��-6X(5C@Q7�<D@QK^*�EG5C@`EGNi<6�	MQ-z<AX(7tK19?.0FUXU<D-O<D,(-g-zy#F4-6Kz<D-6J�NjX(.v2�-1509G:�VC9?2(76�
ÚUÝiÃuÈ0×L�;<8,\E;<=EG5C-�5C-1<8X(58N(-1J><89�<8,(-�FU589LK6-67C789?5�<D,(E;<�@QN(@|<D@`Eu<D-67�<D,(-��U����MQ9?EGJ'2\EGM`E;N(K6@BN(Y�EGMQYG9?58@|<D,(.g�
�S-1<0X(70EGMQ7C9eK19?.0FUXU<D-O<D,(-g-zy#F4-6Kz<D-6J�NjX(.v2�-1509G:
F(589LK6-1787C9?5871�%ÚcçL×(Ã> u×#��<8,\E;<A_�@QMBM�2�-OHL@Q7C@B<D-1J
J(X(5C@QN(YwEt2\EGMQEGN(K6@BN(Yt9GF�-15DE;<8@Q9?Np���sNl<D,(@B7�_	EfT?�p@|<�KfE;Nl2�-vJ(-1<8-658.A@QNU-6J _�,(-z<D,(-15�78XUªAK1@Q-6Ni<	VC9?2U7
EG5C->5C-1<DXU58N(-1J¡EGN(J @|:Z.A-67878EGY?-/<D5DEuª0K/@Q7�58-1J(X(K1-6J�2iT X#<D@QMB@Qc1@QN(Y3<8,(-3��-6X(5C@Q7C<8@QK'*�EG58@QEGNi<f�&�sNg<D,(@B7
78-1K1<8@Q9?Np�(�U����.0-1787DE;Y?-
F\E;7878@BN(Y3@B7�.A9#JU-6MQ-1Jt.0E;<D,U-6.0E;<D@BKfEGMBMBT?���\9?5%<D,(@B7	F(XU58F49?78-;�UMQ-z<	XU7�J(-1{(N(-
<D,U-':[9GMQMQ9I_�@BN(Yv:[9?X(5&FU589?2\E;2(@QMB@B<sTAH?-6Kz<D9?5C76©

~ # ��«%$ � ¨�$ õ ¨'&(&(&�¨�$ ³ �/��_�,U-658-)$+*�@B7A<8,(-lF(5C9?2\EG2(@BMQ@|<sT�<D,\Eu<^E�F(5C9#K1-67C789?5^,\E;7l��VC9?2U7
}jX(-1X(-6Jg:[9?5�E�Y?@BHG-6NOHGE;MQX(-�9G:PËHÖM×;ÂjÂr�



¥i¤

~ # �!,�-/. ��«¾n$¨hng¨0&(&(&�¨hng¨�$ ��,�-/. ¨�$ �!,�-/.�§�õ ¨0&(&(&�¨�$ ³ �ÁJU-1{\N(-17t<D,U-aMB@Q]G-1MQ@B,(9#9LJ�<D,\Eu<t2\E;M`EGN(K1@QN(Y
_�@BMQM?7�<D9?F>E;<=E�YG@BH?-1NvF(5C9#K1-67C789?51�P��-158-;�G�'1J·�Ø>@Q7S<8,(-�NjX(.v2�-15=9G:WVC9?2(7�}jX(-6XU-6J�E;<=E�F(589LK6-1787C9?5
<8,\E;<�_�@QMQMSFU58-1HG-6Ni<�<8,(-��U�	����-6X(5C@Q7C<8@QK'*�EG58@QEGNi<�:[589?.¸:[9?5�_�E;58J(@BN(YwEA2\EGM`E;N(K6@BN(Yq.0-1787DE;Y?-
<89q<8,(-'N(-zyL<�7C<DEGY?-G�

~ #32 - ³ , * ³'4 
 ��«5$ � ¨�$ õ ¨0&(&(&"¨�$ ��,�-/.h�\õ ¨hng¨0&(&(&�¨hn���J(-z{\N(-17�<8,(-ZMQ@B]G-6MB@Q,(9L9LJ�<D,(E;<�2\EGMQEGN(K6@BN(Y�.A-67��
78EGY?-67&_�@BMQMp24-�78-1Nj<�<D9q7CX(K6K1-6787C9?5
FU589LK6-67C789?5C76�

~ 6 ��7>�S@B7�E�FU589?2\E;2(@QMB@B<sT�H?-6Kz<D9?5�K69G.0F(X#<D-6J>2iT'EGF(F(M|TL@QN(Y&<D,U-�:[X(NUK1<D@B9?N 6 <D9�<D,(-%F(5C9?2\EG2U@QMQ@|<sT
HG-6K1<89?5870�jEGN(JA@QNUJ(@QK6E;<D-17P<D,(-&NjX(.324-65%9G:iVC9?2(7%J(@B7C<858@Q2UXU<D-1Jq<89/E'FU589LK6-67C789?51��7%F(5C-6J(-1K6-178789G56�
��-658-;�97±@B7�<8,(-'H?-6Kz<D9?5�J(-z{\N(@QNUYA<8,(->FU589?2\E;2(@QMB@B<D@B-67�9;:rVC9?2U7�}jX(-1X(-6J�Eu<
EqF(5C9#K1-6787C9?5�E;:­<D-15
5C-6K6-1@BHL@QNUYAJU@Q7C<858@B2(XU<D@B9?N^.A-67878EGY?-17�:[5C9?.¸@|<D7&78XUK6K6-1787C9?5871�

¤ X OUn¯O0¥hZ7\�Z�OQL ® C!:;7 õ ��«=< õ � ¨�< õsõ ¨'&(&(&�¨�< õ ³ ��çGä4ß>7 · ��«?< ·�� ¨@< · õ ¨0&(&(&�¨�< ·BA ��ç1/DÞ�-0/DêGëhçië6â­áãâ­æ�è5GÞhÜzæsê�/hÛ�C�æ­Ý\Þzä)7 õED 7 · ��«F< � ¨�< õ ¨0&(&(&"¨�< A § ³ �GC�=xÝ\Þ�/DÞ D âQÛtç6-0/Dê6ßGàrÜzæ�ê+-\Þ�/CçGæ�â²êuä�Ûzà\ÜhÝ�æ[ÝUçGæ<H*��JI 
 § ��K * < õ 
 ¹L< · � C�âQÛvçGá ÛIê0ç -0/DêGëhçië6â­áãâ­æ�è65GÞhÜzæsê�/NMO�/DêIêP:NM�
	9?N(7C@QJ(-15�<8,(->FU589LJ(X(K1<3� I ³* K � < õ *��6� I A
 K � < · 
 �z���#@BN(K6-Q7 õ EGNUJR7 · EG5C->F(5C9?2\EG2U@QMQ@|<sT
H?-1K1<89?5871� I ³* K � < õ *�� I A
 K � < · 
 �µo�EGNUJ <D,(-vEG249WHG-3F(5C9#J(XUK1<�@B7�X(NU@B<sT?�
�&,(@Q7�F(589LJ(X(Kz<�KfE;N¡EGMQ7C9
24-�_�58@|<8<8-6NwE;73< õ � ��< ·�� 2R< · õ 2S&(&(&´2T< ·BA �g2U&(&(&´2T< õ ³ ��< ·�� 2R< · õ 2S&(&(&´2T< ·BA ���Z�&,(-67C-
<D-158.A7	K6EGN
24-
58-19?58Y?EGN(@Qc1-6JtEG7��!< õ � < ·�� �_2���< õ � < · õ 2R< õsõ < ·�� �_2���< õ � < ·�· 2T< õsõ < · õ 2R< õ · < ·�� �_2S&(&(&"¨h�Z_�,(@BKh,^EG5C-
<D,U-vH?-1K1<D9G5�-6Ni<D5C@Q-17�9G:87 õ D 7 · ���#@QN(K1-v@|<�_	EG7�78,U9W_�Nl<8,\E;<�<8,(@Q7�78XU.«@Q7�X(N(@|<sT?�V7 õ D 7 · @Q7
EGMQ7C9
E�F(589G2\EG2(@BMQ@B<sTAH?-1K1<89?56� W

�
7�EGNg-zyUEG.AF(MQ-;�(MQ-z<X7 õ ��«®ng± ¤$¨hng±�¥g¨hn$±óm£�¯E;N(JY7 · ��«�ng±º¦_¨hng±�¥g¨hng±�¥��'�Z�&,(-6N��Z ö\[ Z^] Q\/lÍH_ ?�Íj��ÍH_�È@`@�6ÍH_�È3?5��ÍH_�È@`b�ªÍ^_ ÍNa��ªÍ^_ ÍNb:��Í^_ ÍNab�6ÍH_ Ídcj��ÍH_ ÍdcV�^Q\/�Í^_ ?�Í:��Í^_ ?'e,��ÍH_ Ê�?5��ÍH_�È@`:��ÍH_ Í�cY�f_

	MQ-fE;58MBTG�U<D,U-/7CX(.Á9G:xEGMQM4<D,(-�HG-6K1<89?5�-6Ni<D5C@Q-67�9G:g7 õ D 7 · @Q7&-1}LX(EGMp<D9qX(N(@|<sT?�
��78@BN(YO<D,(-AJ(-1{(N(@B<8@Q9?N(7	VCX(7�</J(-67CK658@B2�-1Jp�xJU-1{\N(-�h � ��« � � � ¨�� � õ ¨0&(&(&�¨�� � ³ �)EG7>EgF(5C9?2\Eu�

2(@BMQ@B<sTOHG-6K1<89?56�p_�,U-658- � � *%@B7
<D,U-�F(589?2(EG2(@QMB@B<sT^<8,\E;<'�=VC9?2U7�:[589?.·EGNe�U����FU589LK6-67C789?5/E;<�7C<hE;Y?-6�



¥?¨

EG5C-t58-z<DX(5CN(-6Je<D9lEgF(58-1J(-6K1-67C789?5qE;<��U���±7C<DEGY?-Y�ª2~otJ(X(5C@QN(Y Ea2\E;M`EGN(K1@QN(Yg9?F4-658E;<D@B9?Np�ih �?�\õ
<D,U-6N¡@QN(JU@QKfEu<D-67�<D,(-�VC9?2(7�5C-1<DXU58N(-1J¡<89w<D,(-v589L9G<�F(5C9#K1-67C789?5�<8,\E;<�@BN(@B<8@`E;<8-6JO<D,(-�MB9iEGJl2\E;M`EGN(K1@QN(Y
9?F4-658E;<D@B9?Np�(E;N(JaK6EGNg2�-'K69G.0F(X#<D-6JO2iT^<D,U-':[9GMQMQ9I_�@BN(Y358-1K6X(5C78@|H?-':[9?58.3XUM`EU©

�L<hEGYG-vnU©8h � � 6 � # �z�&��9G<D-�<D,(E;<�<8,(-�:[X(N(Kz<D@Q9GN 6 58-zô\-6Kz<D7�<D,(->�U����VC9?2g58-z<DX(5CN F49?MQ@BK1T
EG7�Kh,\EG5�<D-1Ja@BNO{(Y?X(58-17
¢qEGNUJeoIn#�

j 1�kl��¶qo ©��Y«¬�0©\h � � 6 � # �!,�-/. 2 #32 - ³ , * ³N4 
 [ h � �\õ [ h � �\õ ��±
�sNj<8X(@B<8@BHG-6MBTG�p<D,(-�K6EGMQK1X(M`Eu<D@Q9GN :[X(N(Kz<D@Q9GN�@Q7�X(7C-6J¡<D9OEGJ(J�<8,(-
VC9?2(7�}jX(-6XU-6J�MB9#K6EGMQM|T^<D9^<D,U-

VC9?2(7�<D,\E;<&EG58-�-�y#F�-1K1<D-1Jg<89324-�58-1<8X(58NU-6J^:[589?.)<8,(-�<s_	9�7CX(K6K1-67C789?5�F(589LK6-1787C9?5871�	��N(K1-mh �?�\õ ��«
® � ¨3® õ ¨0&(&(&a® ³ ��@B7&K69?.AF(XU<8-6Jp�_ÚUÝiÃWÈQ×��nI ³
 K � �l¹ ® 
 K6EGNg2�-'KfE;MQK6XUM`E;<8-6Jp�

�=9aK69?.AF(XU<8-ªÚuçL×(Ã> c×L�=MQ-1<o$ 2 24-A<8,(-AF(589?2(EG2(@QMB@B<sTg<D,\Eu<vEOY?@|H?-6N�F(5C9#K1-6787C9?5/,\EG7/Y?58-6E;<D-15
<D,(EGNa9G5&-6}jX\EGMp<89l�'1J·+Ø NjX(.v2�-15�9;:rVC9?2U7�}jX(-1X(-6J��r_�,U-658-�¹3�p$ ��,�-/. 2=$ ��,�-/.�§�õ 2q&(&(&�2=$ ³ @QN^<D,U-# ��,�-r. F(589?2(EG2(@QMB@B<sT>H?-6Kz<D9?51�Z�&,(-�F(5C9?2\EG2U@QMQ@|<sTv<8,\E;<	E>2\EGMQEGN(K1@QN(Y/.0-17878EGY?-�_�@BMQM\5C-fEGKh,^E/F(589LK6-1787C9?5
E;<	7C<hE;Y?-'�0@BN0<8,(-'�U����@Q7�<D,(-158-1:[9G58-�Ø �+� � �\õ2 �U7C@QN(K1-�<D,U-�.0-17878EGY?-
.vX(7C<&F(EG787	<8,(589GX(Y?,Y�;�p����o
F(5C-6J(-1K6-67C789?5C76����T¬J(-1{\NU@B<D@B9?Np��:[9?5tE�Y?@|H?-6N��#���·K19?.0.vX(N(@QK6E;<D@B9?N�F(E;<8<8-658N���<8,(-lNjX(.324-6509G:
F(5C9#K1-6787C9?587�E;<�7C<DEGY?-B��@Q7�m��?� � �\õ��x�&,(-65C-1:[9?5C-G�uÚcçL×(Ã> u×q� I �?�\õ��K � $U�?� � �\õ2 ¹�m��?� � �\õ��Z�\9?5Z-�yUEG.0FUMQ-G�
@B:Î�£�"¤�EGN(Js$ 2 �Úng±º¦(�U<8,(-'-zy#F�-1K1<8-6J NjX(.v2�-15�9;:�<8,(-�<D,(@B5C<sT0<s_	9AF(589LK6-1787C9?587�HL@Q78@|<D-1JgJUX(58@BN(YqE
2\EGMQEGN(K1@QN(Y�9?F4-658E;<D@B9?N^@Q7�¥#� ¥?¨#oI¨U�

d£@B<D,><D,(@B7x.A9#J(-1Mj-67C<DEG2(MB@Q78,U-6Jp�1ÚUÝiÃWÈ0×�EGN(JqÚcçL×(Ã> u×�KfE;N32�-	K69?.AF(XU<8-6Jv:[9?5�H;EG58@B9?X(7�HGE;MQX(-17
9G:�<D,U-g7�TL7C<D-1.´MQ9iE;J�MQ-zH?-6M/��ËHÖU×uÂjÂ#�z�P<8,(-^J(@Q.A-6NU78@Q9GN �e9G:�<D,U-g�U���>�%E;N(J�<D,(-wH;EGMBX(-w9G:��'1J·�ØS�
�
7C78X(.A@QNUYwEw$�9?@Q7C789?NAVC9G2�EG585C@BH;EGMS58E;<D-;��<D,U-vF(5C9?2\EG2(@BMQ@|<sTwH?-1K1<D9G5 # @Q7�-fEG7C@QM|Ta-17C<DEG2(MQ@B78,(-1Jp���&,(-
KfE;MQK6XUM`E;<8@Q9?N®:[X(NUK1<D@B9?Np� 6 ��7>�z��@Q7O@B.0F(MB-6.A-6Ni<D-1J£2jT�XU<8@QMB@Qc6@BN(Y�<8,(-^VC9G2�58-z<DX(5CN�F49?MQ@BK1T�9G:3<D,U-
��-1X(58@B7C<8@QK�*�EG5C@`EGNi<f�

�x@QY?XU58-67v¢lEGN(J�oInaXU<8@QMB@Qc6-q<D,U-t.0E;<D,(-1.tEu<D@QK6EGMZ.A9#J(-1M�VCX(7C<�JU-678K158@B2�-1J�<D9lJ(-1F(@QKz<£ÚUÝiÃWÈQ×
EGN(J�ÚuçL×\Ã> u×L�\_�,(-6N Ñi�Ú¥imL�U:[9?5�H;EG58@B9?X(7�ËHÖM×uÂLÂwH;EGMBX(-671�%�sNO<8,(-67C-/<DEG2(MB-67�EGN(JOY?58EGF(,(71�\78-1HG-658EGM



¥i§

F(5C9?78F4-6Kz<D@BHG-�F�9GMQ@QK1@Q-17�EG5C-�EGN\EGM|TLc6-6J^:[9?5	E3F(589LK6-1787C9?5&<D9v<8-658.A@QN(E;<D-�MB9iEGJw2(EGM`EGNUK6@QNUY(�P�\9?5�-�yUEG.q�
F(MB-G�x_�,(-1N�E F(589LK6-1787C9?5�Ø�-zy#-1K6XU<8-67�<D,(-w��EG78@BKO�U���°EGMQYG9?58@|<D,(.½E;:­<8-65>58-6K1-6@|H#@BN(Y�El2\E;M`EGN(K1@QN(Y
.A-67878EGY?-;�L<8,(@Q7�.0-17878EGY?-�_�@QMQM\24-�:[9?5C_	EG58JU-6Jt<89/<8,(-
N(-�yL<&�U�	�Ú7C<DEGY?-�X(N(MB-6787)Øt@B7	Eu<�7�<hEGYG-�nU�P��N
EGM|<D-65CN\E;<8-3F�9GMQ@QKzT @B7
:[9?5%Ø�<89O<8-65C.0@BN\E;<D-v2\EGM`E;N(K6@BN(Yw@B:	Ò?Â#Ù�ÕS�|Ø4�q��mt_�,(-6N�ËHÖU×uÂjÂl@B7�MQ9I_���7DEfTG�
©�m?�x9?5P_�,U-6N^Ò?Â#Ù�Õp�ÙØ4�3��¦�:[9?5Z9G<D,U-65�ËHÖU×uÂjÂvH;EGMBX(-671�P�&,(@Q7%F49?MQ@BK1TvE;<8<8-6.AFU<D7P<89'58-1<8X(58N0E;<%MB-fEG7�<
9?N(-�VC9G2gXUN(J(-65&MB@QY?,i<	MQ9iEGJU7&EGN(JgE;<&MB-fEG7�<&<s_	9
VC9?2U7&X(N(J(-15�,U-fEfHL@Q-65&MB9iEGJ(71���
<D,(-15&F�9?7C78@B2(MQ-�F49?MB@|�
K6@B-67�EG58-�:[9?5¯Øg<D9A7C<89?F 2\E;M`EGN(K1@QN(Y�_�,(-1N�Ò?Â#Ù�ÕS�|Ø4��@B7�78XUªAK6@B-6Ni<DM|TgEG249WHG-3ËHÖM×uÂjÂ4�4�&,(-178-vF49?MB@QK6@B-67
EG5C-3J(-6FU@QK1<8-6J�X(Fl<D9aÒ?Â#Ù�ÕS�|Ø4�	�µËHÖM×;ÂjÂ$2�¦(�v�sN�<8,(-3{\Y?X(5C-671��ËGÖM×uÂjÂl@Q7�HGE;58@Q-1Jl:[589?.·EwH;EGMQX(->9G:
9?N(-�<89q{U:­<D-6-1Np�

�x@QY?XU58-�oIn�78,U9W_�7%<D,(E;<�@B:r<D,(-���-6X(5C@Q7C<8@QK&*�EG5C@`EGNi<Z@B7ZX(78-1J0_�@B<8,K�'1J·+Øl�"ËHÖU×uÂjÂ$23o?�GÚcçL×(Ã> u×
@Q7v78@QYGN(@B{\K6EGNi<DM|T�MB-67873<8,\EGN�_�@B<8,�<D,(-O��E;78@QKg�#���ÁEGMQYG9?58@|<D,(.g�¡�\9?53-zyUEG.AF(MB-G�%@B:�Ñ �¾¥imlE;N(J
ËHÖM×;ÂjÂ�� ¦U�
9?N(M|T�¶U��¥�F(589LK6-1787C9?587aEG58-�HL@Q7C@B<8-6Jp��9?N�EIHG-658EGY?-G��XU78@QNUY�<8,(-���-1X(58@B7C<D@BKl*�EG58@QEGNi<f�
_�,(-158-fE;7vEGMBMP¥Uo�FU589LK6-67C789?5C7vE;58-�58-1}jX(@Q5C-6J¡:[9?5
<D,U-0�	EG78@BKqEGMQY?9G58@B<8,(.g�>�\X(5�<D,(-158.A9?58-;��_�,(-1Ne<D,U-
��-1X(58@B7C<8@QK'*�EG58@QEGNi<
@B7�X(7C-6Jp��{\Y?X(5C-3¢t@BN(J(@QK6E;<D-17�<8,\E;<BÚ0ÝiÃWÈ0×1��¦_± ml��K19?.AF\EG58-1Ja<89^¶U��¶A_�@B<8, <D,U-
��EG7C@QKvEGMQY?9G58@B<8,(.t�z�\EqHGE;MQX(->.3X(Kh,lK1MQ9?7C-65�<890<8,(-�ËHÖM×uÂLÂOH;EGMQXU-v9G:Z¦U���&,(-158-z:[9?58-;�pEt24-1<C<D-65�MQ9iE;J
2\EGMQEGN(K1-�@Q7�EGKh,(@B-1HG-6Ja_�@|<D,O78@BY?N(@|{\KfEGNi<8MBTw5C-6J(XUK6-6Ja2\EGMQEGN(K6@BN(Y3<D58E;ªAKG�

�x@QY?XU58-w¢ EGMQ7C9lY?@BHG-67�E;N�@QN(JU@QKfEu<D@Q9GN�EG7/<D9l_�,\E;<��'1J·�Ø�H;EGMBX(-t@B7v9?FU<8@Q.0EGM%@QN�5C-6MQE;<D@B9?N�<89
ËHÖM×;ÂjÂr�4��:­<D-15�EA7CX(K6K1-6787�:[X(MxMB9iEGJ^2\E;M`EGN(K1@QN(Yq9?F4-658E;<D@B9?Np�rÒ?Â#Ù�Õp�ÙØ4��_�@QMBMSEGF(F(5C9fyU@B.tEu<D-�<D,U-3ËHÖM×uÂLÂ
H;EGMQXU-%:[9G5xEGMBM?F(5C9#K1-6787C9?5871�Z��T'<D,U-�J(-z{\N(@|<D@Q9GN>9G:\�U����MQ9iE;J>2\E;M`EGN(K1@QN(Y�EGMBY?9?5C@B<D,U.071�f<D,(-�F(589LK6-1787C9?5
<D,(E;<�@QN(@|<D@`Eu<D-67	MQ9iEGJO2\E;M`EGN(K1@QN(Yq,\E;7�MB-67C7�<8,\EGN^É�ÔhÕLÕiÖ3VC9?2(7�}jX(-6X(-1J :[9?5&F(5C9#K1-67C78@QNUY(��ÚUÝiÃWÈQ×�_�@BMQM
<D,U-6Nv24-	9GFU<D@B.tEGMu_�,(-6Nv@B<=EGF(F(5C9fyU@B.tEu<D-67�<D,U-�ËHÖM×uÂLÂ�H;EGMBX(-G�=�x@QYGX(58-�¢�78,(9I_�7x<8,\E;<�<D,(@B7=9G2LVC-6Kz<D@BHG-
@Q7>EGKh,(@B-1HG-6J�_�,(-1N �01J·+Ø �'ËHÖM×uÂLÂ$23o?�a�&,(@Q7>@Q7/@QNi<DX(@|<D@|H?-6M|T�K69G5858-1K1<v2�-1KfEGX(7C-w@B<>@Q.AF(MB@Q-67�<8,\E;<vE
F(5C9#K1-6787C9?5�_�@QMQM;:[9?5C_	EG58JvE�MB9iEGJ'2\EGMQEGN(K1@QN(Y�.A-67878EGY?-%<D9�<D,(-%N(-�yL<%�U����7�<hEGY?-�X(Ni<D@BMjEGN/9WHG-65CMQ9iEGJU-6J
F(5C9#K1-6787C9?5�@Q7&-6NUK69?X(Ni<8-658-1Jp�



¥?¶

SysLL Value 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Basic SBN Balancing Algorithm 1.3 3.8 6.3 8.8 11.3 13.8 16.3 18.8 21.3 23.8 26.3 28.8 31.3 33.8 36.3
Stop if QLen(P) >= SysLL + 4 1.3 3.6 5.8 7.9 9.8 11.7 13.3 15.0 16.6 18.2 19.6 21.1 22.5 24.0 25.3
Stop if QLen(P) >= SysLL + 3 1.3 3.4 5.3 7.0 8.7 10.1 11.6 13.0 14.4 15.7 17.0 18.3 19.6 20.8 22.1
Stop if QLen(P) >= SysLL + 2 1.1 2.9 4.3 5.8 7.0 8.3 9.5 10.8 11.9 13.1 14.2 15.4 16.5 17.7 18.8
Stop if QLen(P) >= SysLL + 1 0.8 1.9 3.2 4.2 5.4 6.4 7.5 8.5 9.6 10.6 11.7 12.7 13.8 14.7 15.8
Stop if QLen(P)>=2 if SysLL<=2, QLen(P)>=4 if SysLL>2 0.8 1.3 3.2 3.1 3.1 3.3 3.5 3.9 4.3 4.8 5.3 5.8 6.3 6.8 7.3
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Basic SBN Balancing Algorithm

Stop if QLen(P) >= SysLL + 4

Stop if QLen(P) >= SysLL + 3

Stop if QLen(P) >= SysLL + 2

Stop if QLen(P) >= SysLL + 1

Stop if QLen(P)>=2 if SysLL<=2, QLen(P)>=4 if SysLL>2

�x@BY?X(58-�¢U���xy#F�-1K1<8-6JlNjX(.324-65�9G:\VC9?2(7&5C-1<8X(58N(-1J��7Ú0ÝiÃWÈ0×G�&:[9?5�Ñ �Ú¥im#�
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SysLL Value 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Basic SBN Balancing Algorithm 31.0 31.0 31.0 31.0 31.0 31.0 31.0 31.0 31.0 31.0 31.0 31.0 31.0 31.0 31.0
Stop if QLen(P) >= SysLL + 4 30.6 29.4 27.9 26.3 24.9 23.6 22.5 21.5 20.6 19.8 19.1 18.5 17.9 17.4 16.9
Stop if QLen(P) >= SysLL + 3 29.2 26.2 23.6 21.6 20.0 18.7 17.6 16.7 16.0 15.3 14.8 14.3 13.9 13.5 13.1
Stop if QLen(P) >= SysLL + 2 23.9 19.3 16.7 15.0 13.8 12.9 12.2 11.7 11.2 10.8 10.5 10.2 10.0 9.7 9.5
Stop if QLen(P) >= SysLL + 1 12.5 10.0 8.9 8.3 7.9 7.6 7.4 7.2 7.1 7.0 6.9 6.8 6.7 6.6 6.6
Stop if QLen(P)>=2 if SysLL<=2, QLen(P)>=4 if SysLL>2 12.5 3.4 8.9 3.8 2.0 1.4 1.2 1.1 1.0 1.0 1.0 1.0 1.0 1.0 1.0
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Basic SBN Balancing Algorithm

Stop if QLen(P) >= SysLL + 4

Stop if QLen(P) >= SysLL + 3

Stop if QLen(P) >= SysLL + 2

Stop if QLen(P) >= SysLL + 1

Stop if QLen(P)>=2 if SysLL<=2, QLen(P)>=4 if SysLL>2
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P nobal rand grad recv send acwn twa sbn cube sbz P nobal rand grad recv send acwn twa sbn cube sbz 

2 0 20 63 25 34 99 18 12 14 8 2 0 183 33 12 155 109 31 42 60 65

4 0 71 586 287 130 381 102 85 75 43 4 0 472 195 124 459 325 142 237 189 294

8 0 207 2,426 1,005 398 1,164 364 457 227 138 8 0 1,195 505 395 1,049 1,298 495 983 656 790

16 0 515 10,050 2,279 1,074 2,936 1,443 1,152 703 460 16 0 2,282 1,709 818 2,157 4,122 1,298 2,649 1,874 2,169

32 0 1,202 33,065 5,923 2,688 7,228 5,390 3,230 2,183 1,390 32 0 4,731 4,939 2,041 4,720 12,068 3,272 6,118 6,527 6,246

average 0 403 9,238 1,904 865 2,362 1,463 987 640 408 average 0 1,773 1,476 678 1,708 3,584 1,048 2,006 1,861 1,913

P nobal rand grad recv send acwn twa sbn cube sbz P nobal rand grad recv send acwn twa sbn cube sbz 

2 8.13 1.51 0.36 3.00 0.84 0.25 0.14 0.10 0.10 0.08 2 23.39 20.42 16.09 21.22 19.24 19.37 19.67 18.44 17.93 20.04

4 11.76 4.87 1.42 1.49 2.03 0.44 0.20 0.70 0.19 0.25 4 24.61 20.58 18.03 19.94 21.11 19.38 19.38 20.00 18.57 20.81

8 23.15 8.79 0.81 2.44 2.80 0.77 0.30 0.33 0.29 1.37 8 30.03 25.68 18.68 19.17 20.96 20.40 19.36 19.16 18.04 18.96

16 19.53 10.41 0.90 1.77 3.16 1.21 0.41 0.47 0.40 1.48 16 30.95 23.92 18.76 18.95 20.41 19.74 19.21 18.64 19.40 20.16

32 29.19 11.47 1.23 1.82 3.78 3.06 0.52 0.75 0.54 4.83 32 34.42 24.10 20.11 19.78 21.26 21.19 19.60 18.33 19.80 19.93

average 18.35 7.41 0.94 2.10 2.52 1.15 0.31 0.47 0.30 1.60 average 28.68 22.94 18.33 19.81 20.60 20.02 19.44 18.91 18.75 19.98
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P nobal rand grad recv send acwn twa sbn cube sbz P nobal rand grad recv send acwn twa sbn cube sbz 

2 0 14 139 274 33 48 21 22 31 16 2 0 167 77 76 146 100 87 110 180 99

4 0 45 815 848 163 178 121 137 90 95 4 0 438 219 166 373 385 333 385 372 392

8 0 147 4,095 1,863 447 534 538 519 495 247 8 0 1,004 810 442 976 1,329 956 1,334 1,625 1,272

16 0 351 16,601 10,537 1,318 1,367 1,730 1,648 1,326 729 16 0 2,136 2,520 1,863 1,930 4,085 3,231 4,179 5,399 3,500

32 0 834 58,155 26,821 3,428 3,216 7,375 5,185 3,824 2,128 32 0 4,574 6,683 5,320 4,077 10,933 8,043 15,271 14,278 9,863

average 0 278 15,961 8,069 1,078 1,069 1,957 1,502 1,153 643 average 0 1,664 2,062 1,573 1,500 3,366 2,530 4,256 4,371 3,025

P nobal rand grad recv send acwn twa sbn cube sbz P nobal rand grad recv send acwn twa sbn cube sbz 

2 115.55 2.96 2.21 0.30 2.29 0.58 1.47 0.25 0.38 0.48 2 276.28 41.02 41.21 40.86 42.15 40.72 43.38 43.20 40.02 39.90

4 200.23 12.51 1.19 1.65 2.47 2.44 1.51 1.16 0.71 0.89 4 329.78 42.15 40.45 41.39 40.01 39.95 39.97 40.35 40.94 39.90

8 304.77 21.41 2.06 1.34 3.51 2.65 2.41 1.21 1.07 1.03 8 371.73 46.20 40.17 41.11 40.72 40.71 39.97 40.22 40.19 40.00

16 347.08 32.62 2.84 1.82 3.87 5.41 3.24 1.63 1.42 1.10 16 393.45 52.00 39.91 39.96 40.09 40.04 39.94 40.08 39.98 39.92

32 481.26 42.38 2.68 2.26 10.11 10.46 3.21 2.26 1.41 1.12 32 494.20 60.41 39.99 40.09 42.14 40.75 40.09 39.93 39.98 39.91

average 289.78 22.38 2.20 1.47 4.45 4.31 2.37 1.30 1.00 0.92 average 373.09 48.36 40.35 40.68 41.02 40.43 40.67 40.76 40.22 39.93
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P nobal rand grad recv send acwn twa sbn cube sbz P nobal rand grad recv send acwn twa sbn cube sbz 

2 0 14 87 466 46 42 24 47 60 27 2 0 127 47 54 120 101 47 160 129 98

4 0 47 898 2,235 235 149 127 401 371 148 4 0 338 262 218 304 291 194 827 455 422

8 0 138 3,718 5,930 805 404 500 1,336 1,462 712 8 0 676 796 624 689 672 535 2,420 1,549 1,821

16 0 337 11,921 15,501 2,395 1,045 2,026 3,917 4,810 2,433 16 0 1,580 1,851 1,693 1,346 1,929 1,645 6,172 4,523 5,405

32 0 805 43,243 43,950 6,151 2,400 11,862 10,414 17,881 8,313 32 0 3,093 4,454 4,411 3,044 4,197 4,509 13,668 14,118 16,007

average 0 268 11,973 13,616 1,926 808 2,908 3,223 4,917 2,327 average 0 1,163 1,482 1,400 1,101 1,438 1,386 4,649 4,155 4,751

P nobal rand grad recv send acwn twa sbn cube sbz P nobal rand grad recv send acwn twa sbn cube sbz 

2 8.35 3.51 1.49 0.52 1.21 0.85 7.60 1.02 0.98 0.78 2 40.94 39.90 40.11 39.92 40.69 41.01 40.55 39.91 39.96 39.92

4 21.29 9.78 2.21 1.13 3.77 3.13 9.48 0.94 1.50 2.30 4 42.04 40.82 39.91 39.91 40.01 39.93 39.95 39.97 39.92 39.96

8 26.02 12.33 3.42 1.52 6.07 7.67 15.98 1.69 1.74 1.65 8 42.67 39.96 39.93 39.94 40.01 39.92 42.48 39.89 39.97 39.93

16 40.10 14.85 4.71 2.02 9.50 9.89 17.89 2.61 2.09 2.28 16 47.73 39.98 39.97 39.96 40.01 39.95 40.70 39.90 39.96 39.97

32 42.11 18.52 4.73 2.47 8.67 12.94 19.33 4.06 2.44 2.44 32 49.05 39.95 39.96 39.95 40.02 39.91 41.54 39.95 39.97 39.98

average 27.57 11.80 3.31 1.53 5.84 6.90 14.06 2.06 1.75 1.89 average 44.49 40.12 39.98 39.94 40.15 40.14 41.04 39.92 39.96 39.95
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�=EG2(MB-�oInU���U���¯.A-678,aEGJ\E;FU<hE;<8@Q9?N^5C-67CX(MB<87�_�@|<D,OF(5C-z�sF(EG5C<8@B<D@B9?N(@BN(YáÅâ�ãBä@årã�åræ Ñ�ç�è0é"êPé�Ð Æ�ë é"ì Æ ã ë åÅílî@å/ï Æ�ë é"ì·ð�ñ�é!ò í®î�å"ï Æ Ñ�ó å ì·ð^ñ@é!ò ílî@å/ï ô�ã ñ�õ@ö è0Ñ ãBâ�÷·ø�ùílî@å/ï ílî@å"ï ílî@å/ï
±mK · õ �@ú ��û õ ú ÕB �@ú û�� û@ü  ��� õ ú ���· õ ú · õ ·@ú Ô · õ ú  �� Ç

õ ü û�·� õ ú ���� �@ú ��û � ú �  ·@ú  �� õ Õ Ô ü  � õ õ ú ���Ç � ú · Ô Ç ú ��� ·@ú � õ õsõ�Ô ü  PÕBû õ ú ���� ·@ú û Ç � ú ��· ·@ú � û õsõ ·@ü Ç � Õ õ ú ��� Ç ú �  � ú Ô�Ô ·@ú û � Ô Õ�ü � õ Õ õ ú ���Õ ·@ú ÕB ·@ú � � õ ú Õ Ô Õó�@ü û�·�� õ ú ���Ô �@ú � õ � ú õ Ç ·@ú � Ô ·�· � ü õ  �� õ ú ���û ·@ú ��� ·@ú Ô Õ ·@ú õ�Ô õ � � ü Õ�Õó· õ ú ���á êPé ë ã Ò�é ·@ú � � � ú � Ç ·@ú ��û õ ���@ü Õ � û õ ú ���
±mK Ç õ ·@ú ·� � ú  PÕ ·@ú � Ô  @ü û � Õ õ ú ���· � ú � Õ Ç ú õsõ � ú õ � · Ç ü � Ô · õ ú ���� � ú  ��  @ú � � Ç ú û� Ô8õ ü � Ç Ô õ ú ���Ç �@ú Õ � �@ú � õ Ç ú �� Ô �@ü � Ç � õ ú ����  @ú · �  @ú � Ô Ç ú Ô û õ � õ ü �PÕó� õ ú ���  @ú ·��  @ú ·�û �@ú õ · � õ ü � õ�Ô õ ú ���Õ �@ú û�� Ô ú ·�·  @ú Õó· õ

Ç �@ü Ô ��� õ ú ���Ô Õ�ú Ç � Ô ú �   @ú Ô  û�·@ü Ç � � õ ú ���û  @ú ��� û@ú  � Ç ú û�û  �û@ü Ç õ � õ ú ���á êPé ë ã Ò�é �@ú · õ  @ú Ç û Ç ú Ô Õ Õ � ü � Ô�Ô õ ú ���
±mK Ô õ  @ú  � Õ�ú õ   @ú ���  @ü û � û õ ú � õ· Õ�ú  �� Õ�ú ��  @ú õ Õ ·�·@ü Ô ��� õ ú ���� Õ�ú Ô � Ô ú Ç Ô Õ�ú ��� û��@ü õ � · õ ú ��·Ç Õ�ú Õ Ô õ Õ�ú � � õ

Ç ú  PÕ õ � û@ü Ç � û õ ú ���� õ ·@ú  Ç õ ·@ú õ û õsõ ú � Ô õ � Ô ü  PÕ õ õ ú ��� Õ�ú ûPÕ õsõ ú õ û û@ú Ô�Ô õ · � ü Ç ��� õ ú � õÕ õ ·@ú ��û õsõ ú Ô8õ õ �@ú Õ Ç õ � �@ü õ û�û õ ú � õÔ õ ·@ú � û õ �@ú û�û û@ú û � õ · � ü ·�· � õ ú ���û Õ�ú û � õ �@ú �� Ô ú û�� õ � Ô ü Ô  PÕ õ ú � õá êPé ë ã Ò�é û@ú · õ õ �@ú Õó� û@ú Ç Õ õ � � ü Õ Ç Ô õ ú � õ
±mK õ  õ õ �@ú �  õsõ ú Ç Ô õsõ ú � õ �@ü  Ç Õ õ ú � õ· õ � ú õ � õsõ ú Õ õ õsõ ú � Õ ·� @ü ·� � õ ú � õ� õ ·@ú Ô û õ � ú ��· õ ·@ú ��û õ �PÕ�ü õ Õ � õ ú � õÇ Ô ú � Ô ·�·@ú  �� · õ ú � û ·���û@ü ��· Ô õ ú � õ� õ Õ�ú � Ô õ

Ç ú ��� õ
Ç ú · Ô õ ·�·@ü û���· õ ú � õ õ

Ç ú  � õ � ú õ Ç õ ·@ú ��� õ ���@ü û� �· õ ú � õÕ õ � ú � Ô · õ ú � Õ õ û@ú õ · õ � �@ü û���� õ ú � õÔ õ  @ú  � õ � ú �PÕ õ
Ç ú ÕB õ ·� @ü õ  õ õ ú � õû õ ·@ú õ � · � ú �  · õ ú �PÕ õ ��·@ü ·�� � õ ú � õá êPé ë ã Ò�é õ � ú Õ õ õ  @ú � � õ �@ú Ç õ õ � Ç ü ��·PÕ õ ú � õ

±mK � · õ · õ ú ��û õ � ú �PÕ õ �@ú ��� � ü ÕB Ç õ ú � �· õ�Ô ú ·�� õ
Ç ú Ç û õ

Ç ú · Ô õ �@ü Õ Ô Ç õ ú ��·� õ
Ç ú ��û ·��@ú ·�� õ û@ú Õ Ô � � ü Ç · � õ ú ��·Ç
õ � ú Ç � · õ ú õ Ç · � ú � � õ � Ç ü ����û õ ú � õ� õ �@ú û�� · Ô ú �PÕ ·�û@ú ��û õ û� @ü Ô · õ õ ú � õ õ û@ú û Ç · õ ú  �� ·�·@ú õ û õsõ Õ�ü ·�� Ç õ ú ��·Õ õ Õ�ú �PÕ · � ú · � · � ú Ô · û��@ü Ç � Ç õ ú ��·Ô õ�Ô ú Ç�Ç õ Õ�ú  �· ·��@ú � � û��@ü � ·�· õ ú � õû õ
Ç ú � Ô · � ú Õ Ç · � ú � õ õsõ  @ü � � Ç õ ú � õá êPé ë ã Ò�é õ Õ�ú ��û ·��@ú Ç · · õ ú ·�û û�·@ü �PÕ õ õ ú ��·
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±GK · õ �@ú ��û Ç ú  Ç  @ü ûPÕ Ç õ ú ���· � ú õ Ç  @ú õ�Ô � �@ü � � Ô õ ú ���� �@ú �   @ú � Ô �PÕ�ü Õó· Ç õ ú ���Ç � ú û � � ú Ô  ·��@ü  Ç  õ ú ���� ·@ú û õ �@ú � · ÕB @ü Ô û � õ ú ��� ·@ú ��� Ç ú  �· õ � � ü � Ç�Ç õ ú ���Õ ·@ú · � �@ú Ô  õ

Ç �@ü û�� Ç õ ú ���Ô ·@ú Ô �  @ú õ Ç õ � � ü Õ � � õ ú ���û � ú õ �  @ú Ô û õ ·�û@ü � Õ Ç õ ú ���á êPé ë ã Ò�é ·@ú Ô�Ô �@ú � õ Ô �@ü � � Õ õ ú ���
±GK Ç õ ·@ú ·� Ô ú õ � Ç ü �PÕ Ô õ ú � õ· Õ�ú ·�· õ �@ú � õ ·� @ü õ�Ô Õ õ ú ���� û@ú Ç�Ç õsõ ú  �û  Ç ü õsõ � õ ú ���Ç û@ú õ  û@ú Ç Ô Ç  @ü Ç �� õ ú ����  @ú  �� õsõ ú Ô  õ

Ç û@ü � Ç · õ ú ��� û@ú Ô � õ �@ú Ô û û Ç ü ·� �û õ ú ���Õ  @ú � Ô Ô ú ��� ���@ü ��� Õ õ ú ���Ô ·@ú ÕBû õ �@ú � õ õ Õó�@ü Ç � Ô õ ú ���û õsõ ú � � õsõ ú Ç Ô Ô �@ü õ ��· õ ú ���á êPé ë ã Ò�é Õ�ú ·PÕ õ �@ú ÕB ÕB @ü  � �� õ ú ���
±GK Ô õ  @ú  � õ �@ú Õ�Õ ·@ü � õ�Ô õ ú � õ· õ � ú û � õ

Ç ú û Ô õsõ ü õ ��û õ ú ���� õ �@ú õsõ õ�Ô ú õ  Ç  @ü � Ô�Ô õ ú ���Ç
õ
Ç ú  �� õ �@ú Ô � � � ü � � · õ ú ���� õsõ ú ��û õ  @ú Ç Ô  �û@ü � Ô � õ ú ��� õsõ ú ��· õ �@ú û õ Ô �@ü û Ô · õ ú ���Õ õ � ú Õó� õ�Ô ú õ � õ ���@ü û Ç  õ ú ���Ô õ ·@ú Ô Ç õ û@ú � õ · Ô ü ûPÕ Ç õ ú ���û õ �@ú � Ç õ Õ�ú � � Ô �@ü Ç Õ�Õ õ ú ���á êPé ë ã Ò�é õ ·@ú Õ õ õ  @ú � � � � ü Õ Ç � õ ú ���

±mK õ  õ õ �@ú �  ·��@ú  õ õ ü ÕB PÕ õ ú � õ· · Ç ú Ô · ·��@ú �� Õ�ü ·���û õ ú ���� · Ç ú Ç � ·PÕ�ú Ç � �  @ü � � õ õ ú � õÇ ·��@ú  �� ·�·@ú Õ�Õ Ç � ü û Ç � õ ú � õ� õ  @ú õsõ · Ç ú ·PÕ Õ õ ü Õ �  õ ú � õ õ Õ�ú Ô � ·�·@ú · Ô  � @ü · õsõ õ ú � õÕ õ û@ú Õó� ·��@ú ��� ���@ü �  õ õ ú � õÔ õ Õ�ú Ô � ·��@ú � �  Ç ü ÕBû� õ ú � õû õ Õ�ú Ô Õ · õ ú ��û Õ Ç ü � õ  õ ú � õá êPé ë ã Ò�é õ û@ú Ç � · � ú Ô Õ Ç  @ü Ô · Ç õ ú � õ
±mK � · õ · õ ú ��û ·� @ú Õ Ç õ ü õ�Ô Ç õ ú � õ· � �@ú � � � ·@ú � · Ç ü � Ô Õ õ ú ��·� � �@ú �� � Ç ú � Ç Ô ü Ç�Ç � õ ú ��·Ç ·PÕ�ú · Ô � õ ú Ç � Ç

õ ü Õ Ô � õ ú � õ� · õ ú � � ·�û@ú Ç � Ç ·@ü Ô Ç � õ ú � õ · Ç ú � Ç ·�û@ú Ç · Ç ·@ü  Ô�Ô õ ú � õÕ ·�·@ú � � � �@ú Ç � Ç
õ ü � Ç Õ õ ú ��·Ô ·��@ú ��û � �@ú Ç Ô � Õ�ü ���� õ ú ��·û ·�·@ú õ û ·�û@ú Ç � � ·@ü ��û Ç õ ú ��·á êPé ë ã Ò�é · Ç ú Ç · � �@ú Ç õ · Ô ü � � õ õ ú ��·
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¿ Åzù��²û��zù e�,�È@b È�Í�, a � c�Ê�� ?'e+Í È�, Í �
.A@QY?58E;<D-1Jpñ���@Q@B@­��<8,(-qF(589LK6-1787C@QN(Ya58-6}jX(@B58-1J�<89aJ(-z<D-158.A@QN(-q@B:�MQ9?EGJ¡2\EGM`E;N(K6@BN(YO@Q7�N(-1K6-67C7DEG5�T4ñ�E;N(J
��@|HU�/<D,(-^MB9iEGJ�2\E;M`EGN(K1@QN(Y���K69G.0.3XUN(@QK6E;<D@B9?Nr�/.A-67C7DEGYG-67�24-1<s_�-6-6N¬F(589LK6-1787C9?5871���&,(-67C-gK19?.AF�9;�
N(-1Nj<87
E;58-/EGN\EGM|TLc6-6JO@BNO<8,(-�:[9?MQMB9I_�@QN(Y3F(EG5DEGYG5DEGF(,U76�

�&,(-�NU-zyL<�H?-65�<D-�y­<
@Q7S7C-6MB-6K1<8-6J/X(78@BN(Y�E&F(58@B9?58@|<sT
.A@QN#��}jX(-6X(-;�x�S-z<g7 . 2�-Z<8,(-%78-1<�9G:LH?-15C<8@QK6-17
<D9�24-�F(5C9#K1-67C78-6JqEu<xE�Y?@BHG-6N>F(589LK6-178789G5QØvEGN(JvMB-1<#" . 2�-%<D,U-�7C-1<P9;:\EGMBMi@QNi<D-158N\EGMjE;N(Jv249?58JU-65�-6J(Y?-17
<D,(E;<�E;58-�EGJuV8EGK1-6Ni<	<89/<8,(-�H?-65�<D@BK6-67�9G:¨7 . �Z��-fEGFw9GF�-15DE;<8@Q9?N(7ZMB@Q];-�K158-fEu<D-�EGN(Jt@BN(78-15C<hÀ;J(-6MB-1<8-z�s.A@QN
58-1}jX(@Q5C-%Þw��7 . �=EGNUJ�Þw�[MQ9?Y¥7 . �p<D@Q.A-G�u58-178F4-6Kz<D@BHG-6M|T?�P�&,(-���N(9GN#�s7�<hEGN(J(EG58Jr�S58-1.09IHG-�9?F4-65DEu<D@Q9GN>K6EGN
24-v@Q.AF(MB-6.A-6Ni<D-1J @QN Þw�[MQ9?Y¥7 . ��<8@Q.A-/FU589IHL@QJ(-1J¡EtJ(@Q5C-6Kz<�F49?@QNi<D-15�<89t<D,U-3-6Ni<D5�Ta<89w24-v58-1.09IHG-6J
@Q7�EGMB789A.tEG@BNi<hEG@BN(-6Jp�	�\9?5��U����FU589LK6-67C78@BN(Y(�4,(9I_	-zH?-651�%� ± ��1 ¾ 2 6 ·��Y� ¾. 2=h ¶h�ikhØ ¾. �&.3X(7C<�24-



¢im

�=EG2(MB-qoI¥U��+a-67C,lEGJ\E;FU<hE;<8@Q9?N^5C-67CX(MB<87�_�@|<D,g�'+a-1�&@­�OEGN(Ja$����
+

¿ ýWû�#��²û���
 þzÿ ���:+�� s,t +j� �:pjy�M$� s,t +j�� ù�Åzù�� ��õ5M�� ��õ5M�� 0:N t K.� *5p
N
u����j�
ì Q�Ê
?È ��, c'` È@`�,�e�Í `�� Í �(e È�, bdb
? È�a�, ?dc ?�Í�, `�Í È�e�� ÊNa�Ê ?�,�È3?Ê ?�È�,�È�� ?d`�, ?dc ����� ��È�Ê ?�,�È3?� È�e�,�È´Ê ?�b�, ?�È ada�� ?�Ê�? È�, b'e` ?�a�, ÍNb ?�c�, �'c a'e�� ?db�Í È�, cdbc ?d`�, Ê�È ?!��, ÊNb bdc�� ?�Í � È�, ��Èe ?�Í�, `N` È���,�È�e e�b�� Ê�È3? È�,�È�Èb È�Í�, Í�� È�Ê�, ÍNb e�?�� �(e
� È�, ÍN`a a�, ��È È���,�È@b c�?�� `�?.? È�, ÍN`

¿ Åzù��²û��zù È�e�, �"Í ?�Í�, ?�? c�?�� ` �
? È�,�`�a
K69G.0F(X#<D-6JA789'<D,(E;<Z<D,(-&H;EGMBX(-&9G:pÒGÓ#ÔiÏ��ÙØ4�ZKfE;N024-&.tE;@QNi<hEG@BN(-6JqE;N(Jl� 6 ·��Y� ¾. 2fh ¶h�ikhØ ¾. ��î ± �\1 ¾
@Q7	N(-6-1J(-6J^<D9�K19?585C-6Kz<DMBT0K69GNj<8589?M�<D,(-�9G58J(-158@QNUY39G:�<D,(-��U���"F(5C@Q9?5C@B<sTq.A@QN#��}LXU-6X(-;�%��E;Kh,g9;:�<8,(-67C-
KfE;MQK6XUM`E;<8@Q9?N(7�5C-6}jX(@Q5C-�Þw�&%d¾1�&<D@Q.A-G�r_�,(-158-'%�¾>@B7�<8,(-vJ(-1Y?58-1-39G:ZHG-65C<8-zyY<4���&,(-65C-1:[9?5C-G��<8,(-q�U�	�
F(5C@Q9?5C@B<sTO}jX(-6XU-g��,(-6EGFr��K158-6E;<D@B9?Nl58-1}jX(@Q5C-67'Þt��7 . 2 I ¾ É�(�) %�¾f�;� Þw��7 . 2*" . ���'�#@Q.A@QMQEG58M|T?�(-6EGKh,
,(-6EGFa@BN(78-15C<8@Q9?Np�UJ(-6MB-1<D-��s.A@QNp�UEGN(JO58-1.09IHG->9?F4-658E;<D@B9?N^K69G.0F(MB-1<8-67&@QN Þt��MQ9GY¥7 . 2+%�¾f���

�&,(-�H?-65�<D-�y�.0@BY?5DE;<8@Q9?Na@QNe�U����@BNiH?9?M|H?-67�{\5C7C</78-1MQ-1K1<D@BN(YOE^5DEGNUJ(9?.¾7C-1<f�¨h3�S9G:�H?-15C<8@QK6-17
:[589G.�<8,(-�.A-678,��P�&,(-�H?-15C<8-zy��u�-,Rh3�?_�@|<D,3<D,U-�78.0EGMQMB-67�<�ÁqÍGÎ#Ï>H;EGMQX(-�@Q7PKh,U9?78-1Nq:[9G5P.0@BY?5DEu<D@Q9GNp�
�%EGKh,sÁAÍGÎLÏ^K6EGMQK1X(M`E;<8@Q9?N0K69?.AF(MB-1<D-17&@QN�Þt�.%�/D��_�,(-158- ®',Rh3�Z�&,(-158-1:[9G58-G�(<8,(-�<D@B.0-
58-6}jX(@B58-1JO<89
78-1MQ-1K1<�<D,(-'@BN(@B<8@`EGMrH?-15C<D-�yO:[9?5&.A@QY?58E;<D@B9?Nw@Q7

Þw� ³/ É�0 %�/��21 Þt� 3�h43G¹5%76P¾�8I��_�,(-158-9%76P¾�8�@Q7�<8,(-/EIHG-658EGY?-/J(-6Y?5C-6-'9G:xEqHG-65�<D-zyg@BN^<D,(-'.A-678,�±
��-zyL<6��<D,(-v.0-178,l@B7
78-6EG58Kh,U-6J¡@QN Et2(58-6EGJU<8,#��{\5C7C<�.0EGN(NU-65�<89wKh,(9L9?78-3EGN�EGJ(JU@B<D@B9?N\EGMS7C-1<6�7 A *:8W�=9G:�HG-65C<8@QK1-67>:[9G5/.A@QYG5DE;<8@Q9?Np�A�sNe<8,(-t-�y#F�-158@Q.A-6Ni<87><D,(E;<'_	-158-w5C-6F49?5C<8-6Jp�;3 7 A *:8<3�EfH?-15DEGYG-67

MQ-1787A<D,\EGN�<D-1N¬<D9e7DE;<8@Q7�:­T�EeMQ9?EGJ¬2(EGM`EGNUK6@QNUYe5C-6}jX(-67�<f�Ú�\X(5C<8,(-65C.09?5C-G�	Ee78@BN(Y?MB-g2U58-fE;JU<D,#�²{\587�<
78-6EG58Kh,�EGMQ.A9?7C</E;MB_	EITL7'{\N(J(7>-6N(9GX(Y?,eHG-65�<D@QK1-67/<D9 .A@QYG5DE;<8-G�A�&,(-0<8@Q.A-�58-6}jX(@B58-1Je<D9aK69?.AF(MB-1<D-
<D,U-/2U58-fE;JU<D,#�²{\587�<�78-fE;58Kh, @B7�EGF(F(5C9fyU@B.tEu<D-6JO2iT



¢?¥

Þw�!3 7 A *=8>3�2 ³¾ É�( ?A@CB %�¾6�D1 Þt� 3�7 A *:8>3�2E3 7 A *:8<3c¹F%�6�¾�86��±
�x@QN\E;MQMBTG�?-fE;Kh,0H?-15C<8-zy0<D9/2�-�.0@BY?5DEu<D-6J�.vX(7C<�2�-�58-1.09IHG-6J0:[5C9?.�<8,(-��#����FU58@Q9G58@B<sTv}jX(-6X(-;�

�&,(@B7�9?F�-15DE;<8@Q9?N�@B7�N(-6-1J(-6Je789^<D,(E;<�<D,(-�HG-65C<8@QK1-67'.0@BY?5DEu<D-6Jl_�@BMQM=N(9OMQ9?N(YG-65�24-�K69?NU78@QJU-658-1J�:[9G5
MQ9LKfE;M	F(5C9#K1-6787C@QN(YU���#@QN(K1-G3 7 A *=8<3H2�oO5C-6.A9WH;EGM	9?F�-15DE;<8@Q9?NU7v:[589?.¼<D,(-^,U-fEGF¬EG58-^5C-6}jX(@B58-6J���<D,U-
K69G.0F(MB-zy#@B<sT0:[9?5�<D,U@Q7&7C<8-6Fa@Q7

Þt�8�!3 7 A *:8�3�2�oW�%¹ MB9?Y87 . 2 ³¾ É�(!?H@IB!J A %�¾f�21 Þt� 3 7 A *:8>3c¹���MB9?Y¥7 . 2K%76P¾�86�C��±

	9?.32(@BN(@QN(Y�<D,(-�<D-158.A7rVCX(7�<PJ(-158@BHG-6JqEGNUJ3K69?NU78@QJU-658@BN(Y�<8,\E;<L3�h431@Q7PE�K69?NU7C<hE;Nj<6�?<D,(-�9IH?-658EGMQM

EG7�T#.AFU<89G<D@BK�<D@Q.A-�K19?.0FUMQ-zy#@|<sTt:[9?5=VC9?2O.A@QY?58E;<D@B9?Nw@B7&Y?@BHG-6NO2iT

Î A *:83� Þw�!3 7 A *:8�3c¹���MB9?Y87 . 2+%�6�¾�86�8��±
��E;Kh,�F(589LK6-1787C9?5>.vX(7C<>F�-158@B9#J(@BKfEGMBMBTgKh,(-1Kh]¡_�,U-1<D,U-653EOMQ9?EGJ¡2\EGM`E;N(K6@BN(YO9?F�-15DE;<8@Q9?N¡@B7'<89

24-3@QN(@|<D@QE;<D-1Ja9?5
@B:ZMB9iEGJ 2(EGM`EGNUK6@QNUYw.0-17878EGY?-67�:[589?.�9G<D,U-65
FU589LK6-67C789?5C7/EG58-/<D9^24-vF(5C9#K1-6787C-6Jp�/��:
F(5C9#K1-6787C9?587	Kh,(-6Kh]q<D9L9/:[5C-6}jX(-1Nj<8MBTG�#<D,U-�EG7C789LK6@`Eu<D-6J09IH?-65C,(-fE;J^K69?X(MBJt24-�<89#9/,(@BY?,p�%��N0<8,(-
9;<D,(-15
,\EGNUJp�#@BNU:[58-1}jX(-6Ni<�Kh,(-6Kh]j7�:[9?5%MQ9?EGJq2\EGM`E;N(K6@BN(Y/EGK1<8@BHL@B<sT�K19?X(MBJ0MB-fEGJq<D9>-zy#K6-17878@|H?-�@BJ(MQ-�<8@Q.A-G�=�&,(-
:[9?MBMQ9I_�@QN(Y/EGN(EGMBTL78@B7	K6EGNw24-
X(7C-6Jw<D9v.0@BN(@Q.A@Qc1-�<D,(@B7	9IH?-158,(-6EGJw_�@B<8,(9?XU<	78@QYGN(@B{\K6EGNi<DM|Tq@QN(K158-fE;78@QNUY
F(5C9#K1-6787C9?5�@QJ(MB-
<D@B.0-;�

��:�¸�@B7v<D,U-t:[58-1}LXU-6N(KzT�9G:�ElF(589LK6-1787C9?5�Kh,(-6Kh]j@BN(Y�:[9?53MQ9?EGJ�2\EGMQEGN(K1@QN(Y EGK1<8@BHL@B<sTG�P_	-^K6EGN
-zy#F4-6Kz<&<D,(-�58-67CF�9GN(78-�<8@Q.A-�<893F(589LK6-1787&E>MQ9iEGJ02\EGMQEGN(K6-�.0-17878EGY?-
<89v24-'mHî�¸O9?N^EfH?-15DEGY?-;���ZHG-65�T
<D@B.0-�<D,(-��#���®MQ9iE;J32\EGMQEGN(K6-15P@Q7x@QNiH?9?];-6Jp�j2\E;M`EGN(K1@QN(Y
EGN(JqJ(@B7C<D5C@Q2(X#<D@Q9GNv.A-67878EGY?-17�F(EG787P<8,(589?XUY?,
¥ZMQ9?Y%Ñ®7�<hEGYG-67�9G:(K19?.0.vX(N(@QK6E;<D@B9?Np�S�&,(-158-z:[9?58-;�G<D,(-%<D9;<hEGMi5C-678F49?N(7C-�<8@Q.A-P<D9�2\EGM`E;N(K6-Z<D,U-�7�T#7�<D-1.
MQ9?EGJe@B7w��¨ZMQ9?Y%Ñ>�´î�¸��^��: ¬<6�¾�8A@Q7'<D,U-wEfH?-15DEGY?-0NjX(.324-65v9;:=VC9?2(7>F(589LK6-17878-1J�F�-15vX(NU@B</<D@Q.A-G��<D,U-
<D,U58-67C,(9?MBJ0ÉQÔ�ÕLÕiÖ078,(9GX(MQJ02�-�78-1<�<D9vE/H;EGMQXU-�7CX(Kh,w<D,\Eu<	MB9iEGJt2(EGM`EGNUK6@QNUY'_�@BMQM\24-�<858@QYGY?-65C-6J0_�,U-6N
Ò;Ó#ÔjÏ��|Ø4�;« ì[¨ZMQ9?Y%Ñ ¹ù¬<6�¾�8"î�¸0ï'<890EfHG9?@QJg-zy#K6-1787C@BH?->@QJ(MB-
<D@B.0-;�P�sNg9G<D,(-15&_	9?5CJ(76�



¢G¦

ÉQÔhÕLÕiÖ �ß¹ ¨ZMQ9?YZÑ ¹ù¬<6�¾�8
¸ ºq±

�
7�EGNO-�y(E;.0F(MB-G�#MQ-1<�Ñ ��¥im#�P��:xEGNgEGF(FUMQ@QK6E;<D@B9?NwKh,(-1Kh]j7�:[9?5�MB9iEGJ^2\E;M`EGN(K1@QN(YqE;K1<D@|HL@B<sTt¨?n3<D@Q.A-67
F4-65�78-1K69?NUJ��[@²�º-G�|�\¸��·¨?ni�vEGNUJ ¬>6�¾�8 �»ofn?n?nqVC9?2U7qEG58-wFU589LK6-67C78-1J�F4-6537C-6K69GN(Jp��<8,(-6N�ÉQÔhÕLÕjÖ
��¤Gn?n#�




�����$Z���%!�¨
�~���Z���%�

��
�s�������%!��
���¯��$���$��
!x�&�s�&�����
�%!

�����L�
7	�sN#:[9?58.0E;<D@B9?NA$=9I_�-65&��58@BJl�[��$��>�P@Q7�EGN0@QNU:[58EG7C<858X(Kz<DX(5C-�JU-678@BY?N(-1J0<D9/,\EG5CN(-67C7	<D,U-
F49W_�-65�9G:�Y?-69GY?5DEGFU,(@QK6EGMQM|T>JU@Q7C<858@B2(XU<D-1JqK69?.AF(XU<8-65871�jJ\E;<hE;2\EG78-176�#EGN(JA,jX(.tE;NA-�y#F�-15C<D@B78-;�#@BNA9G58J(-15
<D9q7C9?MBHG-/MQEG58YG-z�s7CKfEGMB-
5C-fEGMB@Q7C<8@QK�K19?.AF(XU<hEu<D@Q9GN\EGM4F(589?2UMQ-6.A76�Z�&,U@Q7&<sTLF�-'9G:xE�.0-z<hEGK19?.0FUXU<D@BN(Y3-6NL�
HL@Q5C9?N(.A-6Ni<P@B7PN(-6K1-67C7DEG5�T3<D9�FU58-67C-6Ni<�E
X(N(@|{\-6J3HL@B5C<DX(EGM#.0EGKh,(@BN(-	<89�EGF(F(MB@QK6E;<D@B9?N>JU-1H?-1MQ9?F4-65C7P<D,\Eu<
,(@BJ(-67�<D,(-/@QNi<858@QK6EGK6@B-67�9G:PE0,(@BY?,(MBTw,(-1<8-6589GY?-6N(-19?X(7�-6NiHL@Q589GN(.0-1Ni<�EGNUJaT?-z<�.0EG@QNi<DEG@QN(7�E;J(-6}jX\E;<8-
78-1K6X(5C@B<sTG���\9?5�<8,(-'��$���<D9q2�-'-z��-1K1<D@|H?-1MBT^XU<8@QMB@Qc6-1Jp�UYG-6N(-15DEGMSF(XU58F49?78-/XU<D@BMQ@|<D@Q-17	E;58-'N(-6-1J(-6Jg<D,\Eu<
EG5C-&J(-67C@QY?N(-1J�<D9�-zy#-1K6XU<8-�@BN�MQ9I_��s2(EGN(JU_�@BJU<D,�,(@BY?,(M|T>JU@Q7C<858@B2(XU<D-1J�K69?N#{\Y?X(58E;<D@B9?N(76�=�&,(@Q7ZKh,(EGFU<D-15
J(-178K65C@Q24-67vEaM`Eu<D-6NUK1T�<D9GMQ-658EGNi</F\EG5C<8@B<8@Q9?N(-156��KfE;MQMQ-1J�+g@QN\�P�3�S<8,\E;</@Q7/78F4-6K1@B{\K6EGMQM|T�J(-67C@QY?NU-6Je:[9G5
EaJU@Q7C<858@B2(XU<D-1Je-1NiH#@B589?NU.0-1Nj<v78X(Kh,�EG7/<8,(-t��$����=+a@QN\�P�°N(9G<>9?N(M|T�2\EGMQEGN(K6-17vF(5C9#K1-67C789?5/_	9?5C]?�
MQ9?EGJ(7'2(XU<>.0@BN(@Q.A@Qc1-67�J(E;<hEg.09IH?-1.0-1Ni<3EGNUJ�58XUNj<8@Q.A-qK69?.A.3X(N(@BKfE;<8@Q9?Nl:[9G5vEGFUF(MQ@BKfE;<8@Q9?N(7
78X(Kh,
EG7�EGJ(EGFU<D@|H?-�.A-67C,(-67&-�y#-6K6X#<D@QNUYA@BNOE3F\EG58EGMQMB-6M4J(@Q7�<D58@B2(XU<8-6Jw:�EG7C,(@Q9?Nt9?N^<D,(-���$����(�
M|<D,(9GX(Y?,w<D,U-
-zy#F4-65C@Q.A-6Ni<hEGM%5C-678XUMB<D7/F(5C-678-1Ni<D-6J�@BN�<8,(@Q7'J(9LK6XU.0-1Nj<vEG5C-0K19?N(J(X(Kz<D-1J�X(78@BN(YaEGJ\EGFU<8@BHG-0.A-67C,(-671�
+a@BN\�P�±@Q7�EwY?-1N(-658EGMZF(X(5CF�9G78-�F\EG5�<D@|<D@Q9GN(-65
EGN(J¡KfEGN¡-6EG78@BMBTa2�-�XU<8@QMB@Qc6-1J :[9?5�Et_�@BJ(-3H;EG58@B-1<sTa9G:
EGF(FUMQ@QK6E;<D@B9?N(71�

¨U�|o¾�sNi<D5C9#J(XUK1<D@B9?N
+ EGNiTgEGF(F(MB@QK6E;<D@B9?N(7�K6EGNa24-6NU-1{(<�:[589?.�EAJU@Q7C<858@B2(XU<D-1JO@QNU:[58EG7C<858X(Kz<DX(5C-/7CX(Kh,lE;7�<8,(-/�sNU:[9?5��

.0E;<D@B9?NA$=9I_	-15���58@QJ ����$��/�z�j�&,(-��²��d�EITA-�yUF4-65C@Q.A-6Ni<�ì�m?mIí²�j:[9?5�-zyUEG.AF(MQ-�,\EG7�@QJU-6Ni<D@|{\-6J078-1HG-658EGM
K6MQEG787C-67�9G:xEGF(F(MB@QKfEu<D@Q9GN(7�<8,\E;<&_�9?X(MQJg@Q.A.A-6J(@QE;<D-1MBTq24->E;F(F(MQ@BKfEG2UMQ-G�P�PyUEG.AF(MB-67&@QNUK6MQXUJ(-G©

~ ��-178]i<D9?FeK69?XUF(MQ@BN(Yg<89a5C-6.A9G<D-A78XUF�-158K69G.0F(X#<D-65C7><89aF(5C9IH#@BJ(-0EGK6K1-6787><D9gM`EG5CY?-qJ\E;<hE;2\EG78-17
EGNUJa,(@BY?,#��-6N(JOY?58EGF(,(@BK67�:�EGK1@QMQ@|<D@B-676�

¢i¤



¢?¨

~ ��78-65AEGK1K6-1787�<D9¡789GF(,(@Q7�<D@BKfE;<8-6J�@QNU7C<D5CX(.A-6Ni<D73<8,(589?XUY?,�58-6.A9G<8-^78X(F4-65CK69?.AF(XU<8-65�K69GN(N(-6K��
<8@Q9?N(7&X#<D@QMB@Qc1@QN(Y/H#@B5C<8X\EGMp5C-fEGMB@B<sTt<8-6Kh,(NU@Q}jX(-67vìºm#o6í��

~ !�-6.A9G<D-�@BNi<D-658EGK1<8@Q9?NU7�_�@B<D,O7CX(F�-158K19?.0FUXU<D-15�7C@Q.3XUM`E;<8@Q9?N(7�ì�mG¥L�4m;¦;í��

d£@B<D,�-fEGKh,�9G58J(-15v9G:&.0EGY?NU@B<DXUJ(-09;:&2\EGN(J#_�@QJU<8,�@Q.AF(589IHG-6.A-6Ni<f�=@B<>@Q7>EGNi<D@QK1@QF\Eu<D-6J�<D,\Eu<
.0EGNiTl9G<8,(-65'EGFUF(MQ@BKfE;<8@Q9?N(7�KfEGN¡24-6N(-z{(<':[589?.�K69G.0F(X#<D@QNUY^Y?58@BJ¡EG58Kh,(@|<D-1K1<DXU58-671�3�&,(-158-1:[9G58-G��<D,U-
58-178-6EG58Kh,eK69?.A.3X(N(@|<sTl,\E;7'EGK1<8@BH?-1MBT�-�y#F(MQ9?5C-6J�H;EG58@B9?X(7'EGFUF(589iE;Kh,(-67>EG7�<D9g,(9I_�K19?.AF(XU<hEu<D@Q9GN\EGM
Y?5C@QJ(7%78,U9?X(MQJA24-�K19?N(7�<D58XUK1<D-1Jp�%�£K69?.AF(58-1,(-6NU78@BHG-
7CX(5CHG-1TA9G:pK1X(585C-6Ni<�<D-6Kh,UN(9?MQ9GYGTqKfEGNA24-�:[9?XUN(J
@QN¬ìî¥Uo6í��q�&,(-w
	9GN(J(9?5'7CTL7�<D-6. ìº¤?¤uíZ:[9?5�-�yUEG.0FUMQ-G��J(-zH?-1MQ9?F4-6J�<D9O.tE;N\EGY?-�5C-678-6EG58Kh,�7C<DXUJ(@Q-17>Eu<
_�9?58]j7C<DE;<D@B9?N(7tEG589?XUN(J�<D,U- _	9G58MQJ���@Q7tEGN�-�y(E;.0F(MB- 9G:�EGN®-fE;58MBT�7CX(K6K1-67C76�~��9I_�-1HG-656��
	9?N(J(9G5
J(@BJ�NU9G<0EGJ(-6}jX\Eu<D-6M|T�J(-fE;M�_�@B<D,�78-1K6X(5C@B<sT�@B7878XU-67q<D,\E;<0EG5C-O@Q.AF�9?5�<hEGNi<3:[9G5qE�Y?-1N(-658EGM�K69?.AF(X#�
<hEu<D@Q9GN\EGM�Y?58@BJ®@Q.AF(MB-6.A-6Ni<hE;<8@Q9?N����
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F(X(5CF�9G78-AXU<D@BMQ@B<8@Q-17�<D,(E;<>EG58-A.09LJ(X(MQEG5�EGNUJeK6EGN�24-qXU<D@BMQ@Qc1-6J�<D9OF(5C-67C-6Ni<�E^<D58EGN(78F(EG58-1Nj</HL@Q5�<DX\EGM
.0EGKh,(@QNU-v-6NiHL@Q5C9?N(.A-6Ni<�<D90<D,(-�X(7C-651�v+g-6Kh,\EGNU@Q78.A7�-zy#@B7C<�_�@|<D,(@BN¡�'MB9?2(X(7�<D9^7C,\EG58-�5C-6.A9G<D->58-��
789GX(58K1-676��F(589IHL@QJU-^EGJ(-1}LX(E;<D-O78-1K6X(5C@B<sTG�	EGNUJ¬E;MQMQ9I_°+ $Z�²��2\EG78-1J¬.A-67C7DEGYG-^F\EG787C@QN(YU����X(-t<89�@B<87
Y?-1N(-658EGM²�\F49?5C<DEG2(MB-G�rEGN(Ja.09LJ(X(MQEG5&N\E;<8X(58-;���'MB9?2(X(7&_	EG7�Kh,U9?78-1Nl2iT �����#��EG7�<D,(-/.A@QJ(J(MB-1_	EG58-
<D9q@B.0F(MB-6.A-6Ni<�<8,(-'��$����

�&,(-eYG9iEGM�9G:/<D,U-�+g@QN\�P�¼F\EG5�<D@B<8@Q9?NU-65w@B7^J(@B��-65C-6Ni<O:[589?. <D,\E;<g9G:>.A9?7C<OF\E;5C<D@|<D@B9?N(-65C76©
�sN(7�<D-fE;J�9G:�E;<C<D-1.0FU<8@QN(YO<D9a2\EGMQEGN(K6-q<D,U-tF(5C9#K1-6787C@QN(Y MQ9iEGJ���<8,(-t9G2LVC-6Kz<D@BHG-w@Q7�<89 .A@QN(@B.0@Bc6-3<D,U-
<D9;<hEGM%58XUNj<8@Q.A-q9G:	<8,(-wEGFUF(MQ@BKfE;<8@Q9?Np�A�&,(@B73EGF(FU589iEGKh,eK69?XUNj<8-65C7v<D,(-AF49?787C@Q2(@BMQ@B<sTa<D,\Eu<vF4-65�:[-6K1<8MBT
2\EGMQEGN(K1-6JAMQ9iEGJU7�K6EGNA7C<D@BMQM(@BN(K6XU5�-�y#K6-67C78@|H?-�K19?.0.vX(N(@QK6E;<D@B9?NqEGN(JA58-1J(@Q7�<D5C@Q2(XU<8@Q9?NqK19?7C<87�_�,(@BMQ-&<D,U-
EGF(FUMQ@QK6E;<D@B9?Nw@B7&F(589LK6-17878-1Jp�

�&,(@Q7�Kh,\EGFU<8-65
@B7�9G58YiEGNU@Qc6-1JlEG7�:[9?MBMQ9I_�76���L-6K1<8@Q9?Nl¨U�ómqJ(-1{(N(-67�.A-1<858@BK67&<D,\Eu<�_�@BMQMS24-vX(7C-6J
@QNA<D,(@B7�EGN(Jw@BN0Kh,\E;FU<D-15�§#�%�#-1K1<8@Q9?Nt¨U� ¥/Y?@BHG-67	EGNt9IH?-15CHL@Q-z_�9G:�<8,(-�+a-1�&@­�0F(EG5C<8@B<D@B9?N(-15P<D9>_�,U@QKh,
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+a@BN\�P�°_�@BMQMZ24-0K19?.0F(EG58-1Je@BN�-zy#F4-65C@Q.A-6Ni<D7'<D,\Eu<3EG5C-0FU58-67C-6Ni<D-1Jp�a�#-6Kz<D@B9?N�¨U�º¦ JU-678K158@B2�-17><D,U-
+a@BN\�P��F(EG5C<8@B<D@B9?N(-156�

¨U� m¿��-1{(N(@B<8@Q9?N(7
��78-153F(5C9?Y?5DE;.07/F\EG7C7><D,U-^+a@BN\�xy�F(EG5C<8@B<D@B9?N(-15>EaY?5DEGFU,�EG7>@QN(F(X#<v7C9 <D,\Eu<v<D,U-0H?-15C<8@QK6-17

9G:&<8,(@Q7>Y?5DEGFU,�KfEGN�24-^EG7C78@BY?N(-6J�E;.09?NUYa<D,U-wF(589LK6-1787C9?587�9G:&<8,(-wY?5C@QJp� �%EGKh,�H?-15C<D-�yS<�9G:&<D,U-
78XUF(F(MQ@B-6J¬Y?5DEGFU,¬<D9�,\EG7q<s_�9�_	-1@QY?,i<876�%çiÓ#ÔjÏ ¾ EGN(J�ÌiÓUÔiÏ ¾ �	_�,(@QMB-O-fEGKh,®-1J(Y?-���<U¨
M���,(EG7A<s_�9
_�-6@QYG,j<876�\ÍGÓ#ÔiÏ ´ ¾ µ ¿ ¶ EGN(J^ÍGÓ#ÔiÏ ´ ¿9µ ¾�¶ �Z�&,(-67C-�_	-1@QY?,i<87�58-z:[-65	5C-67CF�-1K1<D@|H?-1MBTt<89v<D,U-
F(5C9#K1-6787C@QN(YU�UJ\E;<DE
58-1.tE;F(F(@QNUY(�xE;N(J�K19?.0.vX(N(@QK6E;<D@B9?N¡K69?7�<D7vEG787C9#K1@`E;<8-6Je_�@|<D,eF(589LK6-17878@BN(YlEgY?5DE;F(,eHG-65C<8-zy��a��9G<8-
<D,(E;</-6J(Y?-17',\EfH?-0<s_�9O_	-1@QY?,i<D7/@QN¡K6EG78-�<D,U-AK19?.A.3X(N(@BKfE;<8@Q9?N�K19?7C</24-1<s_�-6-6N���<U¨
M���EGN(J��&M£¨@<U�
EG5C-/NU9G<�-6}jX\EGM��[-G�ºY(�|�\J(@Q5C-6K1<8-6JgY?5DE;F(,(76� �

�=9�58-6EGMQ@B7C<8@QKfE;MQMBT�F(58-1J(@QKz<^F4-65C:[9G58.0EGN(K6- 9?N£E�H;EG58@B-1<sT¬9G:/J(@Q7�<D58@B2(XU<8-6J�EG5CKh,(@B<8-6Kz<DX(5C-676�
E
Y?5C@QJ¡K69?N#{\Y?X(58E;<D@B9?N¡Y?5DEGFU,e@B7'EGMQ7C9gX#<D@QMB@Qc1-6J�2iT¡9?X(5'N(-z_µ+a@QN(�Z�µF\E;5C<D@|<D@B9?N(-651�3�sN�E;J(J(@B<8@Q9?N��SE
F(5C9#K1-6787C9?5%<D9vK1MQX(7�<D-15�.0EGF(FU@QN(Y'çiÉ(Ä�NPO.NRQ0@B7%J(-1{\NU-6Jt<89>J(-z<D-158.A@QN(-&<D,U-�K1MQX(7�<D-65�EG7C789LK6@`Eu<D-6Jq_�@B<8,
-fE;Kh,aF(5C9#K1-67C789?5aØg@QN^<D,(-'Y?5C@QJp�

�&,(-�K69?NU{(Y?X(5DEu<D@Q9GN�Y?5DEGFU,qEGMQMB9W_�7PE�J(@Q7�<D58@B2(XU<8-6J�N(-z<s_	9?5C]�9G:4.3X(M|<D@|��K69?.AF(XU<8-65�K6MBX(7C<8-6587P<89
24-�J(-z{\N(-1Jp�P�
MBMiF(589LK6-1787C9?587=@QN>E�K6MBX(7C<8-65=EG58-%,(9G.09?YG-6N(-19?X(7=EGN(J><8,(-65C-�@B7xE�K69GN(7C<DEGNi<P2\EGNUJU_�@QJU<8,
:[9?5/@QNi<D58Eu�sK1MQX(7�<D-15>K19?.0.vX(N(@QK6E;<D@B9?Np�lçL×(Ã>  2 ��ow5C-6F(5C-678-1Ni<D73<D,U-tF(5C9#K1-6787C@QN(Y 78MQ9I_�J(9I_�N�:�E;K1<D9G5
:[9?5�E0K1MQX(7�<D-15�5C-6M`Eu<D@BHG-�<D90<8,(-/9G<D,(-15871����@B]G-z_�@Q78-;��-1J(Y?-17�ÍUÃ�ÕcÕ(Ù� WÏ ´ 2 µ � ¶���ov5C-6F(5C-678-1Ni<
<D,U-v@QNi<8-65��
K69GN(N(-6Kz<&78MB9I_�J(9I_�Nw:�EGK1<89?5�_�,U-6NOEvF(5C9#K1-67C789?5�@BNtK1MQX(7�<D-65ñ¹�K19?.A.3X(N(@BKfE;<8-67%_�@B<D,tEvF(5C9#K1-6787C9?5�@BN
K6MBX(7C<8-65Ð�\�Z��:S¹;���r�rÍUÃ�ÕuÕ(Ù{ WÏ ´ 2 µ 2 ¶=5C-6F(5C-678-1Ni<D7�<8,(-'78MB9W_�JU9W_�N EG787C9#K1@`E;<8-6J^_�@B<8,OK69?.A.3X(N(@BKfE;<8@Q9?N
24-1<s_�-6-6N¬F(589LK6-1787C9?587q@QN�<8,(-^7DEG.A-^K6MBX(7C<8-65�¹W����9;<D-w<D,(E;<q@B:;çL×(Ã
  2 9?5qÍUÃ�ÕcÕ(Ù� WÏ ´ 2 µ � ¶�@Q7�X(NU@B<sT?�
<D,U-658-'@B7&N(907CMQ9I_�J(9I_�N��[<D,U@Q7�58-1F(58-178-6Ni<87�<D,U-/.A9?7�<�-1ªAK6@B-6Ni<�K69?N(NU-6K1<8@Q9?Ng@QN^<8,(-'N(-1<s_�9?58]#���

�&,(-g:[9GMQMQ9I_�@BN(Y�.0-z<D5C@QK67�5C-67CF�-1K1<D@|H?-1MBT�58-zô\-6Kz<0<8,(-gNLXU.32�-15q9G:
<8@Q.A-wX(N(@|<D7q58-1}LXU@Q58-1J�:[9G5
K69G.0F(X#<hE;<8@Q9?Np�#J\E;<DEq5C-6.0EGF(F(@BN(Y(�UEGN(JgK69?.A.3X(N(@BKfE;<8@Q9?N��P��9;<D-�<D,\Eu<&<D,(-178-'.0-z<D5C@QK67�E;K6K69GX(Ni<�:[9G5
<D,U-^F(589LK6-178789G50E;7878@BY?N(.A-6Ni<q9G:�H?-15C<D@BK6-176���&,(@B7�@Q7�-67CF�-1K6@QEGMQM|T�@B.0F49?5C<DEGNi<3@BN�E¡K19?.AF(XU<hEu<D@Q9GN\EGM
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Y?5C@QJ�_�,(-65C-�K19?.A.3X(N(@BKfE;<8@Q9?N�2\E;N(JU_�@QJ#<D,(7�2�-z<s_	-1-6NwNU9#J(-17	E;58-�MQ@B]G-6M|Tv<89>24-�.3X(Kh,t7C.tE;MQMQ-15x<D,(EGN
9?NgEq78@QNUY?MQ-�.vX(MB<8@QF(5C9#K1-6787C9?5&.0EGKh,(@QNU-G�

~ ¤ X OzdH[c¥h¥hZ�L)r vw[cZ�r0ÓQ\v�`ÓUÔiÏ ¾ �%@B7�<8,(-�K19?.AF(XU<hEu<D@Q9GN\EGM\K69G7C<	<89>FU589LK6-67C7	H?-15C<8-zy¬<qEG787C@QY?N(-1J
<890E�F(5C9#K1-67C789?5�@QNOK6MBX(7C<8-65�¹W©

ÓUÔiÏ ¾ ��çiÓ#ÔiÏ ¾ ¹9çL×(Ã
  2 ±
~ oqO0PßP ­ L)Z�dHJg\�Z�OQLßoqO0¥�\���ÍUÃWÇjÇ ¾. �Z@B7Z<D,(-�K69?7�<�<89>@BNi<D-658EGK1<%_�@|<D,0EGMQM(HG-65C<8@QK1-67�EGJuV8EGK1-6Ni<�<89<^2(X#<�_�,(9G78-vJ(E;<hEA78-1<87�EG5C->NU9G<
MB9#K6EGM�<89tF(5C9#K1-6787C9?5�Ø���EG7C78X(.A@QNUYA<8,\E;<X<w@Q7�EG787C@QY?NU-6Ja<89

ØS� �3��:�H?-65�<D-�ySM"@B7�EGJuV8E;K6-6Ni<&<89 <tE;N(Jö¹
EGNUJ��0EG5C-
<D,U-�K6MBX(7C<8-6587&5C-67CF�-1K1<D@|H?-1MBT^E;78789LK6@QE;<D-1J
_�@|<D,^<D,(-'F(5C9#K1-67C789?5C7
EG7C78@BY?N(-6JO<D9�<tEGN(JTMv�\ÍUÃIÇjÇ ¾. @B7&K69?.AF(XU<8-6JgEG7&:[9?MBMQ9I_�76©

ÍUÃIÇjÇ ¾. � ³¿VUÉ@. ÍGÓ#ÔiÏ ´ ¾ µ ¿ ¶ ¹�ÍUÃ�ÕuÕ(Ù{ WÏ ´ 2 µ � ��±
~ IK[cN)Z�¥�\ X Z�� ­ \�Z�O0L o£O0¥�\e�­ÌUÙ;Ç\ÄWN ¾. �/@Q7v<8,(-^9IH?-65C,(-fE;J�<89�K69?FiT�<8,(-^J\E;<DEl78-1<AE;78789LK6@QE;<D-1J

_�@|<D,¬<�<89�EGN(9G<8,(-65�F(589LK6-1787C9?5	:[589G.æØp�Z��9G<8-�<8,\E;<	<8,(-
5C-6J(@B7C<858@Q2UXU<D@B9?NtK19?7C<	@QN(K1X(585C-6J^E;<ÎØ
@BN(K6MBX(J(-67�<D,(-�9?F4-658E;<D@B9?N(7�9G:�F\EGKh]j@QN(YOJ\Eu<hE^EGN(J�@BN(@B<8@`E;<8@QN(Yq<D58EGN(7C.0@B7878@B9?Np���&,(-�5C-6J(@B7C<858@|�
2(X#<D@Q9GN^K69?7�<�@QN(K1X(585C-6JO2iTw<D,(-�FU589LK6-67C789?5�5C-6K6-1@BHL@QNUY£<t@Q7�<D,(-�7CX(.¸9G:�<D,U-�K69?.A.3X(N(@BKfE;<8@Q9?N
<8@Q.A-�E;N(Jt<D,U-
K69G7C<�9;:SX(N(F\E;Kh]L@BN(YqEGN(J0.0-158Y?@BN(Y'<D,(-�J(E;<hE/@QNi<D9>-zy#@Q7�<D@QNUYvJ\E;<DE>7�<D58XUK1<DXU58-671©

Ì(ÙuÇ\ÄWN ¾. � XYYZ YY[
ÌiÓUÔiÏ ¾ ¹�ÍUÃ�ÕuÕ\Ù� WÏ ´ 2 µ � ¶ @B:ë¹]\� �
n @B:ë¹%� � ±

��7878XU.0-O<D,\Eu<�¹w@Q7�<D,(-OK1MQX(7�<D-65�<89�_�,(@BKh,�HG-65�<D-zy?<�@B7qEG787C@QY?NU-6Jp�	EGN(Já��@Q73<8,(-aK1MQX(7�<D-15
EG7C789LK6@QE;<D-1J�_�@|<D,�<D,(-OF(5C9#K1-6787C9?5q<D9¡_�,(@QKh, <�@Q7�<89e24-O58-6MB9#K6E;<D-1Jp����:
<8,(-aJ(E;<hE¡78-z<A:[9G5<�@B7AEGMQ5C-fEGJUT�EG787C@QY?N(-1J¬<89 ØS��N(9�58-6JU@Q7C<858@B2(XU<D@B9?N�K69?7�<t@B7q@QN(K1X(585C-6J¯�[@²�º-G�|�PÌUÙ;Ç\ÄWN ¾. �½nU� �
�#@B.0@BM`EG5CMBTG�;@|:�<D,U-�J\Eu<hE'78-1<87	9G:pEGMQM(<8,(-�H?-65�<D@BK6-67	EGJuV8EGK1-6Ni<�<D9­<�EG58-�EGMB789>EG787C@QY?N(-1J0<89ÐØS�j<D,U-
K19?.0.vX(N(@QK6E;<D@B9?NwK19?7C<6�rÍ(ÃIÇjÇ ¾. �\@B7�nU�
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~ Í>^UÄGÏ(Ä ¾. JU-6N(9G<8-67�<D,(-'K19?7C<�<D9qF(5C9#K1-67C789?5¯Øg:[9?5&F\EGKh]j@QNUY0E;N(JaXUN(F\EGKh]j@QNUY0J\Eu<hE�58-1M`E;<8@QN(Yv<89
@BNj<8-65��sF(5C9#K1-6787C9?5�K19?.0.vX(N(@QK6E;<D@B9?Np����:%H?-65�<D-�yR<g@Q7�E;7878@BY?N(-1Jl<D9wF(5C9#K1-67C789?5%ØS��F(589LK6-1787C9?5%Ø
@B7�EG787C9#K1@`E;<8-6J�_�@B<8,¡K6MQXU7C<D-15 ¹u��EGNUJ_M�@Q7'EwH?-15C<D-�y�EGJuV8E;K6-6Ni<'<D9i<rñ�Í>^(ÄGÏUÄ ¾. @Q7�K19?.AF(XU<D-1J
EG71©

Í>^UÄGÏUÄ ¾. ����ÍGÓ#ÔiÏ ´ ¾ µ ¿ ¶ 2�Í?Ó#ÔiÏ ´ ¿ µ ¾@¶ �%¹9çL×(Ã>  2 ±
�&,(-/{\587�<�<D-158.Á_�@B<8,(@QNO<D,U-vF\EG5C-6Ni<D,U-678@B7�@QNUJ(@QK6E;<D-17�F(5C9#K1-67C789?5�Øp��7�K69?7�<
<D9tF\EGKh]OK69?.A.3X#�
N(@BKfE;<8@Q9?NgJ\E;<DE0@BN F(5C-6F\EG58E;<D@B9?Na:[9G5�<85DEGN(7C.0@B787C@Q9?Np�&�&,U-v78-1K69?NUJl<D-65C.�@QN(J(@BKfE;<8-67�<D,(->K69?7�<
<89AXUN(F\EGKh]^K19?.0.vX(N(@QK6E;<D@B9?NwJ\Eu<hEqE;:­<D-15�58-6K1-6@|H#@BN(Y�<D58EGN(78.A@Q7C78@B9?Np�

~ Ì`^UÄGÏ(Ä ¾. J(-1N(9G<8-67q<D,(-gK69?7�<q<D9�F(589LK6-178789G5 Ø�:[9?5�F\EGKh]j@BN(Y�E;N(J¬XUN(F\EGKh]j@QNUY�J\E;<DE�78-1<87A:[9G5
HG-65C<8-zyÚ58-6EG787C@QY?NU.0-1Nj<6����:3HG-65�<D-zyn<®@B7gEG787C@QY?N(-1JÚ<89¬F(5C9#K1-67C789?56Ø"EGNUJ�F(5C9#K1-6787C9?5ªØ�@B7
EG7C789LK6@QE;<D-1JO_�@|<D,gK6MBX(7C<8-65°¹W�(Ìa^UÄGÏUÄ ¾. @Q7&K69G.0F(X#<D-6JaEG71©

Ìa^UÄGÏUÄ ¾. ���[ÌiÓ#ÔiÏ ¾ ´ . µ Â ¶ 2�ÌjÓ#ÔiÏ ¾ ´ Â µ . ¶ �%¹ çL×(Ã
  2 ±
�&,(-^{\5C7C<q<D-158.¿_�@|<D,(@BN�<D,(-OF\E;58-6Ni<8,(-67C@Q7q@QN(JU@QKfEu<D-673<8,(-OK69?7�<q<D9¡F\EGKh]�J(E;<hE�78-z<D7q<D9¡24-
5C-fEG7C78@QYGN(-6Jq:[589?.�F(589LK6-1787C9?5%FA<89/}rñi<D,U-�7C-6K19?N(J0<8-65C.�@QNUJ(@QK6E;<D-17P<D,(-�K69G7C<%<D9'X(N(F(EGKh]3J\E;<DE
7C-1<D7�58-6EG787C@QY?NU-6JO<D9qF(589LK6-1787C9?5�ØO:[5C9?. ¯L�

�
J(J(@|<D@B9?N\EGM�.0-z<D58@BK67&X(7C-6Ja@QN^<D,(@B7�_	9G58]OEG5C-�N(9I_"J(-z{\N(-6J�©

~ vw[cZ�r0ÓQ\�[cNcb ­ [ ­ [Lx�[cL�rU\�Ó®�²Ò;Ó#ÔiÏS�|Ø4�8��@Q7�<8,(-
<89G<hEGM�K69?7�<�<D9vF(589LK6-1787&H?-15C<D@BK6-17�EG787C@QY?N(-1J
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