
������������	
�

�
���
�����������
�������������! #"%$'&
�
(*)+�,�! .-,/102 ��435�6-87:9;�!)'9<�6-872�>=%�#$%?@$A-875�>=%�#$%?CBD$AE4 F$G�! �)+-
H )'-I&J�!EK$A .-:�K&ML<N>-87:=%E��43,=
7: �E4=G"O�4 �)'-P)AQSRSE4)AQ;=G&4&J)+E�TU=%)'E4/'=
(*)+�8&JV+$+&O�XW

0C=Y&J�4�87:?Z�!3,=D[,E!)+\,��=^]�)AQ�"O)+-8&J�4E!�8"O�4 �-,/U]_�,���4 F"%$+&J�`�4E!=%=a&`�!)�]�=^=%�`�43,=Dbc�8$G�� .�J?d)AQe&
=%E!fg F"O=
E!=abc�, .E!=%]P=%-:�K&M)GQ�E4=G$A�.9h�4 �]�=ji6 �-g�!=%EK$'"O�4 �fk=l$G[,[,�� #"%$A�4 �)+-8&�)'[8=%EK$A�4 �-,/m .-23, �/+3,9<&J[8=%=G7n[8$+"oVk=^�!9
&Jp� .�q"q3,=G7l=%-:fg �E4)'-,]P=%-:�K&O�U�r-�[8$GE!�4 F"O�,�#$AE^i`ps=t$'&!&
�,]�=
�!38$G�M]_�,�.�! F"^$'&J�Y"O)']P]��,-� F"%$G�! �)+-l7:=%9
[8=%-87,&u)'-1L<$cWv\w)+�,-87:=a7x7g=%�F$%?_$A�.)'-,/
�!3,=d[8$A�438&SQ;E4)']y�!3,=d&J)+�,Eq"O=d�!)�=a$'"q3�7:=a&J�! .-8$A�4 �)+-�ig$A-87
Lh\eW�\8)'�,-I7:=G7Cf+$AE4 F$G�! �)+-5$A]P)'-,/l�!3�=�7:=^�F$%?,&Z$G��)'-�/��!3�=G&J=�[I$A�!3I&O��0@=�z8Eq&
�Z=G&J�K$A\,�. F&J3{�!38$G�
�!3�=�[,E!)+\,��=^]|)GQu7:=^�!=%E4]� �-, .-,/Z&
�8"o3}$
"O)'-8&
�!EK$A �-�=G7��!E!=^=� F&�~��
9r"�)']�[,�.=%�!=j��0@=��43,=%-}7:=%E4 �fk=
3,=%��E! F&
�! #"%&��!38$G�_7:=%]�)+-8&J�4Eq$G�!=l/')k)g7�$%fk=%Eq$G/'=}"%$'&
=l\w=^38$%f: .)'E� �-��!=%E4]l&M)GQ��43,=�]�$A�g �]��,]
 �-g�!=^E!9<7:=G&J�4 �-8$G�! .)'-}7:=%�#$a?lf+$AE4 F$G�! �)+-�)GQs�43,=MzI-8$A���!E4=%=k���r-1$+7,7: .�! �)+-�i8)'�,E�3�=%�,E! #&J�4 F"%&�$+"o3, .=%fk=
�!3�=% �EU\8=G&J�U[8=%EJQ;)+E!]l$G-8"O=Z�,-87:=^E�"O)+-87: .�! �)+-8&>�
?g[, F"%$G��)AQu]_�,�.�! F"^$'&J�Y&!"O=^-8$AE4 �)k&U �-l3, �/+3,9<&J[8=%=G7
-,=%�
pD)'E!V�&O��0@=�$G�F&J)P&J3�)Ap��438$A�� .�� F&�[8)k&!&
 �\,�.=��!)P7:?g-8$A]� #"%$A�.��?_E!=%)+E!/j$A-, .�%=��43,=� .-, ��4 F$A���4E!=%=
 �-1E4=G&J[8)+-8&J=_�!)}"q38$A-,/+=G&� �-1�43,=_7:=G&
�! �-I$A�! .)'-{&J=%�^i` �-@$�pY$a?}�!38$G�Z F&>]� .-, �]�$A����?P7: F&
E!�,[��! �fk=
�!)_�!3�=M]_�,�.�! F"^$'&J�D&
=G&!&
 �)'-��



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

�*��� �
�+�,	&��� ���

-/.

02130^� ���41654027
8

���!3,=G&
 F&�&
�,\,]� .�!�!=a7��!)��43,=�T>EK$'7:�I$A�!=:98$'"O�,�.�
?�)GQ
�>)+E!�43 H $GE!)+�� �-I$<;k�K$A�4=�N>-, .fk=%Eq&
 ��
?
 �-l[8$GE!�4 F$A�`Q;���Xz8�.��]�=%-g�6)GQ6�43,=

E!=abc�, .E!=%]P=%-:�K&�Q;)'EU�!3�=��U=%/'E4=%=Z)AQ
�1$'&
�!=%E�)GQ=;g"O .=%-8"O=

	?>�@�ACBx�D8�� � 	C028E7 	D8

FHGJILKNMLOQP
RTSQSVU

�4ACAM�W>CX<8E5 �ZY\[

H 38$A .E�)AQD�d7:f: #&J)+E!? H )']�]� .�!�4=%=



 . � 

���������
	��
���

�r�� F$@��$A�#7: �-�=xpY$'&�\8)+E!- �>�,/'�I&J���ji��������  .-2�>��\,-8$:id��)k&4"O)Gp (�=%/+ �)'-�i�(*�I&!&J #$:���>=
E!=a"O=% �fk=a7��43,=_��$'"q3,=%�.)'E�)GQE;g"O .=%-8"O=Z .- H )']�[,���!=%EC;g"O .=%-8"O=t7:=%/'E4=%=MQ;E4)'] �!3,=_�r���. �-,)+ F&��r-8&
�! �9
�!���!=l XQ���=a"o3,-�)'��)+/'?ki H 3, #"%$A/+),is .-��������:�2R6E! .)'E��4)C�43,=}� �.�� .-,)' #&��r-8&J�4 ��4�,�!=l)AQ���=G"o3�-,)'�.)'/'?
3,=t$A�!�4=%-87:=a7���)k&4"O)Gp+;k�q$G�!=�NU-, �fk=%EK&J .�J?ji,�>=%[I$AE!�4]�=%-g��)AQD�1$G�!3,=^]l$A�4 F"%&�$G-87 H ?:\8=%E4-,=%�4 F"%&
Lr��)j&!"O)GpZi8(��8&!&
 F$kWs .- ����!��A9"�#���$�_$A-87%�>)'[8= H )'�.��=%/+=�L&�>)'�.�F$G-87`i,�1�!Wu .- �����$�O9"�#�����:�
�>=up�$+& $+7:]� ��4�!=G7U �-Z�!3,=D�1$+&J�!=^E )GQ�;g"O .=%-8"O=6[�E!)'/+Eq$G] $G� �43,=D�>=%[8$GE!�4]�=%-g�`)AQ H )']�[,���!=%E

;g"O .=%-8"O=d)AQS�>)'E4�!3 H $GE!)+�� �-I$W;k�q$G�!=�NU-, �fk=%EK&J .�J?
 �-
�#�����g�



 �f

	������ ��� �
	�� �
	�� 	������

�>pD)'�,�#7 �. �Vk=��4)�=%�g[,E4=G&!&>]_?1&
 �-8"�=%E!=�/+Eq$A�4 ��4�87:=_�!)l=%fk=%E4?k)'-,=�p�3,)}38$'&�3,=^��[8=G71]�=� .-C�43,=
"O)+�,Eq&
=M)GQu�!3� F&sps)+E!Ve�u� =G&
[8=G"O F$G���.?�pD)'�,�#7��. �Vk=U�!)_�!38$G-,V

� R6E!)GQ;=G&!&
)'EZTU=%)'E4/'=�(�)'�I&JV+$'&sQ;)'EU3, F&�"�)'-g�! �-g�,)+�8&s/'�, #7,$A-I"O=
$A-87}$'7:fg F"O=

� ��=%]_\8=%Eq&�)GQ�]_?1/'EK$'7:�8$G�!=}"O)+]�]� ��4�!=%=tR6E!)AQ;=a&!&J)+E��U)'�,/+�F$'&_(�=%=%fk=G&
$A-875R6E!)GQ;=G&!&
)'E
(�)'\8=%E4�E9,)'E4-8$AE4) Q;)+E��!3,=^ �E�f+$A�.�8$A\,�.=
"O)']�]P=%-:�K&

� ��?�[8$GE!=%-g�q&�ikp� ��!3�)'�,�Dp�3,)k&
=���)Gfk=U$A-I7�&J�,[�[w)+E!���43, F&6ps)+E!V_ps)+�,�F7�38$%fk=>\8=%=^-� .]�[8)k&J9
&
 �\,�.=



f

� �����������
	

1���
������������������ 
 !����
" 0$#��%�%�'&(��)*�%����# "
�'� � �
&!&
�,=G&� �-}���,���4 F"%$+&J� H )']�]_�,-, #"%$A�4 �)'-I&,+-+.+/+.+-+0+-+-+0+-+0+-+0+-+.+/+.+-+ �

�'� � �s3,=G&
 F&21UE!/k$G-, ��a$A�! .)'-3+-+0+-+0+-+-+0+-+0+-+.+/+.+-+0+-+-+0+-+0+-+0+-+.+/+.+-+ �

4 >5!6�7�$!����98:���U�;� <�= �%�7&?>@�A�%B C
D 7E�F�G8.�A�%B @H�'&�� <I�J����@H��<K�%��)F=L
��%��#(� M
C @N�(<K�%��)F=�
��_���%� �7
08��K�%O2�5����#(&��7& 5P� <�=*QR=�#�& 5P�7<�=*Q#X-=��%��=7�%���A# " S

T � � R6E!)+\,��=%] �>=G&!"�E! �[��! �)+- +0+-+0+-+-+0+-+0+-+.+/+.+-+0+-+-+0+-+0+-+0+-+.+/+.+-+ �$U
T � � R6E!)k)GQs�438$A�2VXWZY�[]\l F&6~2�
9r"O)+]�[,�.=%�!= +.+/+.+-+0+-+-+0+-+0+-+0+-+.+/+.+-+ �#�

^ @N�(<K�%��)F=�
��_���%� ���;<��������K�%O�_?
/�J���`VXWaYb[]\ "�^
c � � �>�./')'E4 ��43,] �>=G&4"OE! .[,�! .)'- +-+0+-+-+0+-+0+-+.+/+.+-+0+-+-+0+-+0+-+0+-+.+/+.+-+ � c
c � � �>=%�#$%?�BD$AE! #$A�4 �)'-}���,�.�! #"%$'&
���>�./')'E4 ��43,] LdVXWZ[EeUWf+-+-+0+-+0+-+0+-+.+/+.+-+ �#!

c � � H )'E4E!=G"��!-,=G&4&>$G-87 H )+]�[,�.=%�: .�
?��>-8$G��?�&J #&s)AQbVPWZ[Ee +-+0+-+0+-+0+-+.+/+.+-+ � T
c � T ��98$A]� .��?�)AQ �>��/+)'E! .�!3,]�&vQ;)+E/VXWZY�[]\ +.+/+.+-+0+-+-+0+-+0+-+0+-+.+/+.+-+ � c
c � c ;k�,]P]l$AE4? +0+-+.+/+.+-+0+-+0+-+-+0+-+0+-+.+/+.+-+0+-+-+0+-+0+-+0+-+.+/+.+-+ �*g

h 5;Q�#(=�_?��)��;� ������=�#���iF=7�%���A#?���j�%O(� @N�(<K�%��)F=�
��_���%� � 4 M
g:� � ��$G-87:�� .-,/PkmlonFp�lU(�=Gbk�,=G&
�q&q+0+-+-+0+-+0+-+.+/+.+-+0+-+-+0+-+0+-+0+-+.+/+.+-+ ���

g:� � ��$G-87:�� .-,/2rtsFuKv�(�=Gbk�,=G&
�q&;+-+0+-+-+0+-+0+-+.+/+.+-+0+-+-+0+-+0+-+0+-+.+/+.+-+ ���

M 7E��_?�7�%��)F=�<6�;� 
$��<w�%
 DZ4
�k� � R =%E
Q;)'E4]l$A-8"�=�)AQbVPWZ[Ee 9w$G]� ��.?�)AQD�U��/')+E! .�!3,]l&.+0+-+-+0+-+0+-+0+-+.+/+.+-+ ���

�k� � ;k=%�.=G"O�4 �)'-P)AQDR6$GEq$G]�=%�!=^Eq&,xP$G-87zy{+-+0+-+.+/+.+-+0+-+-+0+-+0+-+0+-+.+/+.+-+ ���

�k� � R =%E
Q;)'E4]l$A-8"�=�)AQ �> �/+3,=%E H )+]�[,��=^�: .�J? �>=%�,E4 F&
�! F"^& +-+-+0+-+0+-+0+-+.+/+.+-+ T U
�k� T R =%E
Q;)'E4]l$A-8"�=�)AQv�!3,=
�>?g-8$G]� F"��U��/')+E! .�!3,]|+/+.+-+0+-+-+0+-+0+-+0+-+.+/+.+-+ T �



f: 

� �'��_?_?=��$Q
=�#�&]�'�'�%�(�%�E>@���%B C ^
!:� � ;k�,]P]l$AE4? +0+-+.+/+.+-+0+-+0+-+-+0+-+0+-+.+/+.+-+0+-+-+0+-+0+-+0+-+.+/+.+-+ TFc
!:� � 9,�,�!��E!=Z0C)+E!Vf+-+.+/+.+-+0+-+0+-+-+0+-+0+-+.+/+.+-+0+-+-+0+-+0+-+0+-+.+/+.+-+ TFc

�5���(<��������%=���OAQ CZM



fg � 

� � 	3� ��� � ����� 	 �@	

�:� � TUEq$G[,3�

��L������MWqik&
)'�,EK"O=�-,)g7:=��cij7:=G&J�4 �-8$G�! .)'-P&J=%��� $A-I7 �43,=��� .-,V:9<7:=%�#$%?
Q;�,-8"��! �)+-@L���L������IWKi���L����� WY$A-87!��L� "��#`W4W +/+.+-+0+-+-+0+-+0+-+0+-+.+/+.+-+ !

T � � �r-8&J�K$A-8"�=s)AQ�VXWaYb[]\�"�)'E!E4=G&J[8)+-87: �-�/��!)Z$G-� �-8&
�q$G-8"O=s)GQ%$Ze'&-\)( \)(+*-,{p� ��!3
. �0/ �1� �2� �23 +-+.+/+.+-+0+-+0+-+-+0+-+0+-+.+/+.+-+0+-+-+0+-+0+-+0+-+.+/+.+-+ � T

c � � 9 �.)ApY"o3I$AE!�e)AQ�)'�,Ev$A[�[,E!)j$'"q3M�4)�)'\,�K$A .-, �-,/d$s]_�,���4 F"%$+&J�8�!E4=%= Q;)'E��43,=�VXWaYb[]\
[,E4)'\,�.=%] +-+0+-+.+/+.+-+0+-+0+-+-+0+-+0+-+.+/+.+-+0+-+-+0+-+0+-+0+-+.+/+.+-+ � �

c � � �s3,=l �-� ��! #$A�D�!E!=^=!46587958:;5;<>= "�)'-8&
 F&J�4 �-,/1)GQZ$1[8$G�!3mQ;E!)+] ���!)? �$A-87m�43,=}&J=%�
@0�A� BC�EDGFIHJFIK8FILNM`)AQu��-8"O)'-�-,=G"O�4=G7�7:=G&
�! .-8$A�4 �)'-I& +-+-+0+-+0+-+0+-+.+/+.+-+ � �

c � � �s3,=�[8$GE!�4 F$A�.��?g9h\��, ��.���!E!=^=O4ZiG/'Eq$G[,3P
 $A-87�-,)g7g='#RQS@
i2@0�T�UB�LN�WV'�ED W
L ;j�!=%[
�AW:+-+0+-+.+/+.+-+0+-+0+-+-+0+-+0+-+.+/+.+-+0+-+-+0+-+0+-+0+-+.+/+.+-+ � �

c � T �s3,=D[8$A�43��!)X�ZY[#M #&�\8=% .-,/�&
=%��=a"O�!=G7d$A]�)+-,/��!3,=jyg&J3�)'E!�4=G&J��[8$G�!38& \8=%�
pD=%=%-
��$G-87�#l �-\
']FL ;k�4=%[%�cW +0+-+0+-+-+0+-+0+-+.+/+.+-+0+-+-+0+-+0+-+0+-+.+/+.+-+ ���

c � c �s3,=�-�=%p2�!E4=%=^4 ] $%Q;�!=%Eu�!3�=Z$'7,7g ��! .)'-�)GQ6-�)g7:=^#�i:-,=^p�&J=%�'@ )GQv&J�4 ����8�,-I"O)'-,9
-,=G"��!=G7l7:=G&
�! .-8$A�4 �)'-I&�L ;k�4=%[%�cW{+-+0+-+0+-+.+/+.+-+0+-+-+0+-+0+-+0+-+.+/+.+-+ ���

c � g �>=%��E! F&
�! #"�$A�./')'E4 ��43,]|Q;)'EU�!3�= VXWZY�[]\�[�E!)'\���=%]|+0+-+-+0+-+0+-+0+-+.+/+.+-+ ���

g:� � Bu=%E!�4 F"O=a&O_�$G-87��_38$%fk=���=OQ;���43,=Z]������! #"%$'&
�u/'E!)+�,[ +-+-+0+-+0+-+0+-+.+/+.+-+ ��!

g:� � R6$G�!38&��!)P7:=G&
�! �-I$A�! .)'-8&sp�3� F"q3�$GE!=Z �-\` p� �����"o3I$A-,/+= +0+-+0+-+0+-+.+/+.+-+ �*U
�k� � �>�./')'E4 ��43,]�"�)']�[8$GE! #&J)'-�Q;)'E�-�=%�
ps)'E4V,&up� ��43l$%fk=%Eq$G/'=�-,)g7g=�7g=%/'E4=%=�=Gbk�8$A�8�4)

�:� c i8$G-87x]_�,���4 F"%$+&J�u/'E4)'�,[ &J .�%=Z=Gbc�I$A���!) c�a )AQv�!3,=Z-g�,]�\8=%ED)AQv-,)g7:=G& +-+ �*g
�k� � �>�./')'E4 ��43,]�"�)']�[8$GE! #&J)'-�Q;)'E�-�=%�
ps)'E4V,&up� ��43l$%fk=%Eq$G/'=�-,)g7g=�7g=%/'E4=%=�=Gbk�8$A�8�4)

�:� c i8$G-87x]_�,���4 F"%$+&J�u/'E4)'�,[ &J .�%=Z=Gbc�I$A���!) �tU a )AQv�!3�=M-g�,]_\8=%Es)GQ6-,)g7g=G&
+-+ �*g
�k� � �>�./')'E4 ��43,]�"�)']�[8$GE! #&J)'-�Q;)'E�-�=%�
ps)'E4V,&up� ��43l$%fk=%Eq$G/'=�-,)g7g=�7g=%/'E4=%=�=Gbk�8$A�8�4)

�:� c i8$G-87x]_�,���4 F"%$+&J�u/'E4)'�,[ &J .�%=Z=Gbc�I$A���!) � c�a )AQv�!3�=M-g�,]_\8=%Es)GQ6-,)g7g=G&
+-+ ���

�k� T �>�./')'E4 ��43,]�"�)']�[8$GE! #&J)'-�Q;)'E�-�=%�
ps)'E4V,&up� ��43l$%fk=%Eq$G/'=�-,)g7g=�7g=%/'E4=%=�=Gbk�8$A�8�4)
�:� c i8$G-87x]_�,���4 F"%$+&J�u/'E4)'�,[ &J .�%=Z=Gbc�I$A���!) � U a )AQv�!3�=M-g�,]_\8=%Es)GQ6-,)g7g=G&
+-+ ���

�k� c �>�./')'E4 ��43,]�"�)']�[8$GE! #&J)'-�Q;)'E�-�=%�
ps)'E4V,&up� ��43l$%fk=%Eq$G/'=�-,)g7g=�7g=%/'E4=%=�=Gbk�8$A�8�4)
�'� c i8$G-87x]_�,���4 F"%$+&J�u/'E4)'�,[ &J .�%=Z=Gbc�I$A���!) c�a )AQv�!3,=Z-g�,]�\8=%ED)AQv-,)g7:=G& +-+ ��!



fg � . 

�k� g �>�./')'E4 ��43,]�"�)']�[8$GE! #&J)'-�Q;)'E�-�=%�
ps)'E4V,&up� ��43l$%fk=%Eq$G/'=�-,)g7g=�7g=%/'E4=%=�=Gbk�8$A�8�4)
T ie$A-I7�]_�,�.�! F"^$'&J�u/+E!)'��[@&J ��^=�=Gbk�8$A���4) c�a )AQv�!3,=Z-g�,]_\w=^Es)AQv-,)g7:=a& +.+-+ ��!

�k� � VXWa[3e2[8=%EJQ;)+E!]l$G-8"O=d"O)']�[I$AE! #&J)+-�Q;)+EU7: ��e=%E4=%-g� f+$G���,=G&s)GQ6[I$AEq$G]�=%�4=%E x}Ldx
 F&D$M]_�,���4 �[,�.=u)AQ���WKi,$%fk=%EK$A/'=U-,)g7:= 7:=%/'E4=%=U=Gbc�I$A� �:� c i,$G-87�]_�,���4 F"%$+&J�6/+E!)+�,[
&J .�%=Z=Gbk�8$A� �$U a �{+/+.+-+0+-+0+-+-+0+-+0+-+.+/+.+-+0+-+-+0+-+0+-+0+-+.+/+.+-+ ���

�k� ! R =%E
Q;)'E4]l$A-8"�=l"O)']P[8$AE4 F&J)+-m\8=%�
ps=%=^- VXWZ[Ee $A-875�!3,=l3, ./'3,=%E_"�)']�[,�.=%�g ��
?
3,=%��E! F&
�! #"/VPWZ[Ee�p�� +-+0+-+0+-+-+0+-+0+-+.+/+.+-+0+-+-+0+-+0+-+0+-+.+/+.+-+ T U

�k� � R =%E
Q;)'E4]l$A-8"�=M)GQD�!3,=t7:?:-I$A]� #"�$A�./')'E4 ��43,] "O)+]�[8$GE!=G7��!)P�!3,=
)'[,�4 �]l$G��p� ��!3
c U�� c U rtsFuKv	��kmlonFp�ls]P �� +0+-+0+-+-+0+-+0+-+.+/+.+-+0+-+-+0+-+0+-+0+-+.+/+.+-+ T �

�k� �$U2R =%E
Q;)'E4]l$A-8"�=M)GQD�!3,=t7:?:-I$A]� #"�$A�./')'E4 ��43,] "O)+]�[8$GE!=G7��!)P�!3,=
)'[,�4 �]l$G��p� ��!3
� c � � c rtsFuKv	��kmlonFp�ls]P �� +0+-+0+-+-+0+-+0+-+.+/+.+-+0+-+-+0+-+0+-+0+-+.+/+.+-+ T �

�k� ���5R =%E
Q;)'E4]l$A-8"�=M)GQD�!3,=t7:?:-I$A]� #"�$A�./')'E4 ��43,] "O)+]�[8$GE!=G7��!)P�!3,=
)'[,�4 �]l$G��p� ��!3
�$U U
� U rtsFuKv	��kmlonFp�ls]P �� +0+-+0+-+-+0+-+0+-+.+/+.+-+0+-+-+0+-+0+-+0+-+.+/+.+-+ T*T



�

� � ��� ��� 	 �

� ��� 	 ��� � � � � ���

	�
�	 ��
�
�����
���� � ��������� ��
!����"$# # ������� �%�&�'"$��


�r-)(�*Fk,+ u.-Gn0/�+s"O)+]�]_�,-, F"^$A�! .)'-l]�=G&4&!$G/'=G&Z$AE4=l"O)+-8"O�,E4E!=%-g�!�.?1&J=^-:�Z�!)}]������! .[,��=
7:=a&J�! .-8$A9
�! .)'-8&�i`$G����]�=^]�\8=%EK&S)GQu�!3�=�&4$A]�=1(�*Fk,+ u.-Gn0/�+�243os4*658����=a"o38$G-, F&
]l&6�!)P&J�,[�[w)+E!�Z&
�8"q31$�Q;)'E!]
)AQY"O)+]�]_�,-, F"^$A�! .)'-l$GE!=�\8=G"O)+]� �-�/�$G-C .-8"OE!=a$'&J .-,/'�.?l �]�[8)'E4�q$G-:�d"O)']P[w)+-,=%-g�>)GQD�!3,=_7:=a&J �/+-
$A-I7� �]�[,�.=%]�=�-:�K$A�4 �)'-d)AQ�7: F&
�!E4 �\,�,�4=G7�&
?,&
�!=%]�&87 �:9r� 1U-,=�)GQ`�43,=U"O)+E!=s #&!&
�,=G& �438$A�6-�=%=G7,& �4)�\8=
$'7�7:E!=G&4&J=G7_$'&u[8$AE4�u)AQ�[�E!)Gf: #7: �-�/�&
�8"q3�]�=a"o38$G-, F&
]�&` #&6�!3,=U F&4&J�,=�)GQ�E!)'���! �-�/,ikp�3, F"q3�[,E4 �]l$GE!9
 ��.?�E4=OQ;=%EK&s�!)_�!3,=
7:=%�4=%E!]P �-8$G�! �)+-�)AQS$_&J=%�U)AQv[8$A�438&��!)_\w=
�8&J=a7PQ;)+E�"^$AE!E4?: .-,/��!3�=�]�=G&4&!$G/'=G&
Q;E!)+] �!3�=l&J)+�,Eq"O=l�4)1�!3,=}7:=G&
�! .-8$A�4 �)'-I&�-,)g7:=G&�� 9,)'E�E4=G$'&
)'-8&�E!=%�#$A�4=G7C�!)1�43,=�=:;�"O .=%-:�Z�8&
=
)AQS-,=%�
ps)+E!V�E4=G&J)+�,Eq"O=a&* .-:fk)+��fk=G7� .-}$�]������! #"%$'&
�D&J=G&4&J �)+-�i8�J?g[, #"%$A��$G[,[,E!)j$'"q3,=G&��!)_]������! #"%$'&
�
E!)+�,�! .-,/�E!=abc�, .E!=U�!3,=d�!Eq$G-8&J]P F&!&
 �)+-�)GQ6[8$+"oVk=^�q&u$A�.)'-,/��43,=�\,EK$A-8"q3,=G&u)AQS$��!E!=^=�&
[8$A-,-� �-,/��43,=
&J)+�,Eq"�=�$G-87�7g=G&J�4 �-8$G�! �)+-l-,)g7:=G&��
�s3,=�[�E!)'\���=%] )AQ "O)']�[��,�! .-,/�]������! #"%$'&
�s�4E!=%=G&�38$+&>E!=G"�=% �fk=G7P"O)'-8&
 F7:=^Eq$A\���=
$A�4�!=%-g�! .)'-� .-

�!3�=�[8$'&
�%i8$G-87l&J=%fk=%EK$A�e$A�./')+E! ��43,]l&638$%fk=�\8=%=%-P[,E!)+[w)j&J=G7�\8$+&J=G7�)+-�$Z-:��]�\8=%Eu)AQ�)+[,�! .]� ��a$A9
�! .)'-l/')j$A�#&O��1>-�=>Q;E!=Gbk�,=%-g�!�.?_"O)'-I&J F7g=%E!=G7_)'[,�4 �]� .�G$A�4 �)'-�)+\=<
=G"O�4 �fk=U F& �4)�]� �-� �]� ��%=D�!3,=Z�!)+�q$G�
"O)j&J�U)AQD�!3,=
�!E4=%=ki,p�3, #"o3} F&��q$AVk=^-1$'&��!3�=�&J��] )AQS�!3,=t"O)k&
�q&>)+-��!3�=��� .-,V�&*)GQu�!3,=
]������! #"%$'&
�
�!E4=%=k� �s3,=Z]� �-, .]��,] "O)k&
�s�4E!=%=� #& Vg-,)Gp�-}$'&s�!3�=Z;k�!=^ �-,=%Eu�4E!=%=>7 �09<i:$G-87�z8-87: .-,/_&J�I"o3l$��4E!=%=
 F&�$�ps=^����9;Vg-,)Gp�-�~2��9<"O)']�[���=%�4=>[,E4)'\,�.=%]?7 �09r�

023, ��.=u�!)'�K$A�k�4E!=%=D"O)j&J�v$'&�$*]�=a$'&J��E!=6)GQ,\8$G-87:p� #7:�!3�=:;�"O .=%-8"O?� #&�"O=%E!�K$A .-,��?d$A-
 �]�[8)'E4�q$G-:�
[8$GEq$A]P=%�!=%E^iw .�> #&>-,)+�Z&J�@;�"O .=%-:���4)}"o38$GEq$+"O�!=%E4 ��%=Z�43,=�bk�8$A�. ��
?l)AQD�!3�=��!E!=^=�$'&U[w=^Eq"O=% .fk=G7x\g?



�

�!3�=� .-:�4=%Eq$+"O�! .fk=�]��,�.�! .]�=^7: F$_$A-I7CE!=G$G��9;�! .]�=_$A[,[��� F"^$A�! .)'-8&Zp�3, F"q3@$AE4=�=%�g[8=G"O�!=a7 �4)��,�4 ��� .�%=
=%]�=^E!/' .-,/u3, �/+3,9<&J[8=%=G7Z-,=%�
ps)+E!V�&O����)'E4=u&J[8=G"O �ze"%$G����?jiO-,=%�
pD)'E!V�&�&J��[,[8)'E!�4 �-,/UE!=a$A��9;�! .]�=��!EK$6;�"
p� ��.��\8=�E!=abc�, .E!=G7��4)�[,E4)Gf: #7:=
"O=%E!�K$A .-�bk�8$G�� ��
?�)GQD&J=^E!fg F"O=Z/'�I$AEq$G-:�4=%=G&� �-}�!=%E4]l& )GQu�!3,=
=%-87:9
�!)+9h=^-8757:=%�F$%?@$G��)'-�/1�!3,=� .-87: .f: #7:�8$A�u[8$G�!38&MQ;E4)'] �!3,=�&J)'��Eq"O=��4)1=G$'"q3m)GQU�!3,=l7g=G&J�4 �-8$G�! �)+-
-,)g7:=a&O� �s3,=�[,E!)+\,��=^] )AQDE4)'�,�4 �-,/�]_�,�.�! F"^$'&J���4Eq$�;l"�p� .�!31E!=a$A��9;�! .]�=Z"O)+-8&J�4Eq$G �-g�q&>38$+&�\w=^=%-
&J�4�87: .=G7� �- 7 T i c 9v$A-8713,=%�,E4 F&
�! F"^&*�4)l"O)']P[,�,�!=Z�.)Ap�9<"O)j&J�Z�!E4=%=G&�p�3, F"q3�/+�8$AEK$A-g�!=%=_$G-C�,[�[w=^E
\8)'�,-I7x)'-}�!3,=Z=%-I7:9h�4)'9;=%-87}7:=%�F$%?_38$%fk=Z\w=^=%-}7:=%fk=%�.)'[8=G7`�

�r-��!3� F&�ps)'E4Vlps=�"�)'-8&
 F7:=%EU$G-@$'7,7g ��! .)'-8$G�6"�E! ��4=%E! .)'-l�!3I$A�Z"%$G-�\8=��I&J=G7l�!)l"q38$AEK$'"O�4=%E! .�%=
�!3�=Zbc�I$A�� .�
?�)GQ6�43,=�]_�,���4 F"%$+&J�u�!E4=%=>Q;)'E� .-:�4=%Eq$+"O�! .fk=ki'E4=G$A�.9h�4 �]�=U$G[,[,�� #"%$A�4 �)+-8&O�u�r-l[8$AE4�! #"O�,�F$GE%i
ps= $'&4&J�,]�=}�!38$G�%i� �- $'7,7g ��! .)'-2�4)C=%-I7:9h�4)'9;=%-87�7:=%�#$a?{\w)+�,-87,&�i>�43,=�]_�,���4 F"%$+&J���4E!=%=l]_�8&J�
$A�#&J)Z/'�I$AEq$G-:�4=%=U\w)+�,-87,&u)'-��43,=.p$n43 uKn + uKsFvZ$A]P)'-,/Z�!3�=U7:=%�F$%?�&6$A�.)'-,/
�!3,=� .-87: .f: #7:�8$A�I&J)'��Eq"O=%9
7:=G&
�! .-8$A�4 �)'-
[8$A�438&O� 1U-,=�"%$G-��43, �-,VZ)GQe&J�8"q3
$>\8)'�,-I7�$'&�[,E!)Gfg F7: .-,/�&
?:-I"o3,E4)'-, .�G$A�4 �)+-�$G]�)'-�/
�!3�=Mf+$GE! �)+�8&�E!=G"O=^ �fk=%EK&Oik �-l)'EK7:=%E��4)�=%-I&J�,E4=M�438$A�U-,)�E4=G"O=% .fk=%Eu F& � �.=OQ;��\8=%3, .-87��_$A-87l-,)'-,=Z #&
� Q<$GE6$G3,=G$+7���7:�,E4 �-,/U�!3�=s�� �Q;=%�! .]�=�)AQI�!3,=Y&J=G&4&J �)+-��6�U���!3�)'�,/+3�7:=%�#$%?�f+$AE! #$A�4 �)'-
38$'&�-,)+�%i'�4)>�43,=
\8=G&J�u)GQ�)'�,EuVg-,)Gp���=G7:/+=ki'\8=%=%-P"O)+-8&J #7:=%E!=a7  .-��!3,=d7:=G&
 �/'-_)AQ�]������! #"%$'&
� �4E!=%=U$G��/+)'E! .�!3,]�&Oi'�43,=
]l$G�: .]��,] 7:=%�#$a?df'$GE! #$A�! .)'-t$A]�)+-,/��!3,=D[8$A�438&�)AQ8�43,=6z8-8$A�g�!E4=%=up�$+&�)+-,=s)GQ8�!3,=u[8=%E
Q;)'E!]�$A-8"O=
]�=%�4E! #"%&6 �-8"O�.�87:=G7_ �-l�!3,=
"O)+]�[8$GEq$A�4 �fk=d&J�4�87:?l �- 7 ggi ��9<�
�s3,=%E4=_$AE!=_&
=%fk=%EK$A�u&
 ��!�I$A�! .)'-8&U �-1p�3, #"o31�43,=�-,=%=G7xQ;)+E�\8)'�,-I7:=G71f'$GE! #$A�! .)'-{$A]�)+-,/��43,=

=%-87g9h�4)'9;=%-87@7:=%�F$%?�&�$AE4 F&
=G&O���U�,E! .-,/}$��4=%��=a"O)'-:Q;=^E!=%-8"�=ki:Q;)'EZ �-I&J�q$G-8"O=kie ��� #&> �]�[8)+E!�q$G-:�d�!38$G�
�!3�=_"O�,E!E4=%-g�Z&J[8=G$GVk=%E�\8=�3�=G$AEK7 \g?1$G���6[8$GE!�4 F"O .[8$A-g�q&�$G�Z�!3,=_&4$A]�=��4 �]�=ki,)+EZ=%�F&
=��!3,=_"O)+]�9
]_�,-, F"^$A�! .)'-_]l$%?��#$'"qV��!3�= Q;=^=%�� .-,/�)GQu$G-� �-g�!=^Eq$'"��! �fk=�Q<$'"�=%9h�4)'9FQ<$'"O=t7: F&4"O�8&4&J �)+-��u��&�$G-,)'�43,=%E
=%��$A]�[���=kik"�)'-8&
 F7:=%E��43,=Z�8&J=Z)GQ6]_�,���4 F"%$+&J�u]�=G&4&!$G/'=G&u�!)��,[e7,$G�!=�]_�,�.�! �[���=U"O)+[, �=G&u)AQD$�E4=%[,�. �9
"%$G�!=G7�7,$A�K$  .�!=%] Lh)'E_z8��='W
 �- $m7: #&J�!E4 �\,���!=G7�7,$A�K$A\8$+&J={&J?�&J�!=^]1���� �-, .]� ��% �-,/1�43,=17g=%�F$%?
f+$AE4 F$A�4 �)+-1 �-1�!3� F&�"%$+&J=�pD)'�,�#7�]� �-, .]� ��%=��43,=���=%-�/'�!31)GQD�! �]P=�7g�,E! .-,/�p�3, #"o31�43,=_7,$A�K$A\8$+&J=
 F&U �-{$A-@ �-8"O)+-8&J #&J�4=%-:�d&J�K$A�4=k��9I��E!�!3�=%E!]�)+E!=ki8\8=% �-�/�$G\,��=��4)l��)k)'V@$G�Z�!3,=� .-:Q;)'E4]l$A�4 �)'-@"^$AE!9
E! .=G7�\:?_�!3�=M]_�,�.�! F"^$'&J�u]�=a&!&!$G/'=Z��)+-,/_\w=�Q;)'E!=Z)+�!3,=%EK&>"^$A-}7:)_�!3,=
&!$G]�=kig]� �/+3:�^ijQ;)+E�"�=%E!�K$A �-
$A[�[,�� #"%$A�4 �)'-I&Oi,�!EK$A-8&
�F$G�!=� .-:�4)�/j$A .-, �-,/P$_"O)']�[8=%�4 ��4 �fk=U=G7:/'=j����7: F&
�!E! .\,�,�4=G7�/k$A]P=�&4"O=%-8$GE! .)
 �-}p�3, F"q31$_-:�,]_\8=%E�)AQD[,�#$%?k=%Eq&U$AE4=_"O)'-,-�=G"O�!=a7x)Gfk=%E��!3�=�-,=%�
ps)+E!Vl�!)l$_/k$A]P=�&J=^E!fk=%E^i8$A-87
"O)+]�[8=%�!=}$A/j$A .-8&J�l=G$+"o3�)'�!3�=%E��I&J �-�/m �-:Q;)+E!]l$G�! .)'-�&J=%-g��\g?5�!3,= &J=%E4fk=%E��!)m�43,=% .E�&4"OE!=%=^-8&Oi
ps)+�,�F7�\8=�)+-,=
&J�8"q3l=%��$A]�[,�.=k�



�

	�
�� ������
���
������������	� �%�&�'"$�

�s3, F&��!3�=G&J #&` F&�)'E!/j$A-, .�%=G7Z$'&�Q;)'���.)GpU&O���r- H 38$G[,�!=%E ��ps=up� ��.�'[,E4=G&J=%-g��$U&J�,E4fk=%?�)AQI=%�: #&J�4 �-,/
$A�./')+E! ��43,]l&U7:=G$G�� �-�/�p� ��431�!3,=�[,E4)'\,�.=%]l&U7:=G&4"OE! .\w=a71$A\8)Gfk=k� H 3I$A[,�4=%E ��[,E!=a&J=%-g�q&�$_]�)g7:=%�
�!3I$A��"^$A[,�4�,E!=G&Z�!3,=P&!$G�� .=%-:�UQ;=G$A�4�,E!=G&Z)AQU]_�,���4 F"%$+&J�d"O)']P]��,-� F"�$A�! .)'-})Afk=^EM[I$'"qVk=%�!9<&Jp� .�q"q3,=G7
-,=%�
pD)'E!V�&O�v�r- H 38$G[,�!=%E T pD=�&
3,)Gp �438$A�v�!3,=�[,E4)'\,�.=%]�)AQ�"O)+-8&J�4E!�8"O�4 �-,/d�!E!=^=G&��4)Z/'�8$GEq$A-g�!=^=U$
\8)'�,-I7:=G7�f'$GE! #$A�! .)'-�)GQ��!3�=�=%-87:9;�!)+9h=%-I7�7:=%�F$%?�&6$A�.)'-,/Z�43,=U&J)+�,Eq"O=^9r7:=a&J�! .-8$A�4 �)+-�[8$A�438&6 F&`~2��9
"O)+]�[,��=^�!=k�D�r- H 38$G[,�!=%E c pD=�7:=%fk=^��)'[l3,=^�,E! #&J�! #"�$G��/')+E! .�!3,]l& Q;)+E��!3� F&�[,E!)+\,��=%] �69,)'�.��)Gp� �-�/
�!3� F&Oiu �- H 38$G[,�!=^E;g1ps=}$A�#&J){7:=G&4"OE! .\w=}$G-2$A�./')+E! ��43,] Q;)+E�7:?g-8$G]� F"%$G���.?1E!=%)+E!/k$G-, ��^ �-,/1�43,=
 �-� ��! #$A���!E4=%=�$+& -�)g7:=G&Z$AE4=�$+7,7:=G7��4),i�)'EZ7g=%��=%�4=G7�Q;E4)'] �43,=�]������! #"%$'&
��/'E4)'�,[��
0C=�[,E4=G&J=^-:�
&J)+]�=�-g�,]�=%E4 F"%$G�8E!=G&
�,���K&s �- H 38$A[��!=%E �ji`$G-87l"O)'-8"����87:=Z�43,=Z[8$A[8=%EU �- H 38$G[,�!=%E !g�



T

� � ��� ��� 	 �

� ��� 	 � � ��� ��� � �����@��� � � 		�

�s3,=@[,E!)+\,��=%] )AQt]��,�.�! #"%$'&
��E!)'���! �-�/n38$+&�\8=%=^-�&
�!�87: .=G72bk�, ��4=1=%�:�4=%-8&
 �fk=%�.?k���r-2�!3, #&
"q38$A[,�4=%E6pD=>p� .����$A�!�4=%]�[,�v�!)Z[,E!=a&J=%-g�u$M\�E! �=�Q`)Gfk=%E4f: .=%pm)GQ��!3�=�ps)'E4V_7:)'-�=> .-��43, F&67g �E!=a"O�! .)'-��
�5"O)']P[,E!=%3�=%-8&J .fk=u&J�4�87:?Z)AQI]��,�.�! #"%$'&
�wE4)'�,�4 �-,/ $A��/+)'E4 ��!3�]l&wQ;)'E�3, �/+3,9<&J[8=%=G7Z-,=%�
ps)+E!V�&Oi+$A��)+-,/
p� ��43l[w=^EJQ;)'E4]l$A-I"O=Z"O)+]�[8$AE4 F&
)'-8&s)GQD7: ��e=%E4=%-g��$A[�[,E!)j$'"q3,=G&U"%$A-l\8=MQ;)+�,-87x .- 7 g�9ri 7 ��9ri 7 !�9r�
�s3,=s[�E!=%fg �)+�8&�"o3I$A[,�4=%E�38$'&v$A��E4=G$'7g?Z7:=G&4"OE! .\w=a7M&
)']�=v)AQ8�43,=s #&!&J��=G&` �-
]��,�.�! #"%$'&
�! �-�/,� �s3,=

]�)j&J�U �]�[8)'E4�q$G-:��[,E4)'\,�.=%] $'&4&J)g"O #$A�!=a7�p� ��!3}]������! #"%$'&
�! .-,/� #&>E!)+�,�! .-,/,� ��)_\8=�]�)'E4=M=^�,$+"O�%i
�!3�=1[,E!)+\,��=%]  �-gfk)'�.fk=G&�\,�, .�F7: .-,/5$m]������! #"%$'&
���!E4=%=�p�3, #"o3�&4$A�4 F& zI=G&l"O=%E!�K$A .-n[8$GEq$A]P=%�!=%EK&Oi
&J[8=G"� Xz8=G7_\:?��43,=��8&
=%E%�u�r-l$+7,7: ��4 �)+-�i:pD=�]l$%?�$G�F&J)�p� #&J3��4)_7:)� .�s .-�]�)k&
�u=:;l"� �=%-g�6]l$G-,-,=%E
Q;E!)+] �!3,=l[8)' .-:�_)AQ
fg �=%py)AQZ�43,=�-�=%�
ps)'E4V`� �s3, #&  .-:fk)+��fk=G&Z�8&J .-,/C��[2$'&�Q;=%p|)GQ
-,=%�
ps)+E!V
E!=a&J)'��Eq"O=G&�$+&*[8)j&!&J .\,��=j�

���,���4 F"%$+&J�
E!)'���! �-�/@$A��/+)'E4 ��!3�]l&�"%$G-5\w=lE4)'�,/+3,��?5"��F$'&4&J �z8=G7m �-g�!)}�!3,E4=%=l"%$G�!=%/+)'E! .=G&�7:=%9
[8=%-87: .-,/_)'-1�!3�=M)+[,�! .]� ��a$A�! .)'-l/')j$A�#&O� �s3,=MzIEq&J�U)'-�=� F&�/')Gfk=%E4-,=G7�=%��"O���I&J �fk=^��?�\g?��!3,=
�8&J=^E
"O)+-8&J�4Eq$A .-:�K& )+-x�43,=�]_�,���4 F"%$+&J���!E4=%=k� �s3,=�)+-,��?_"�)'-8&
�!Eq$G �-g�s�438$A��38$+&s\8=%=%-��8&
=G7� .-��!3,=U[8$+&J�
 F&s�43,=Z=%-87:9;�!)+9h=^-87�7:=^�F$%?� �-l�43,=ZE!)'���! �-�/��4E!=%=k� �s3�=�"�)'-8&
�!Eq$G �-g�U&J�4=%]l&SQ;E4)'] �!3�=M�I&J=%E�
 &�7:=%9
&J .E!=��4)�7g=%�� .fk=%E6�!3�=M .-:Q;)'E4]l$A�4 �)+-��!)��43,=
"O�� .=%-:�K&u$'& Q<$'&
��$+&s[8)k&!&
 �\,�.=k� �s3, F&s[,E4)'\,�.=%] "%$A-l\8=
=G$+&J ��.?_&J)+��fk=G7� .-�[8)'�.?:-,)+]� F$G�8�! �]P=�\:?P$A-g?�)GQ��!3,=d=%�: #&J�4 �-,/t&J3,)+E!�!=a&J��[8$G�!3l$G��/')+E! .�!3,]l&ULh=k� /,�
�> <
V,&
�!Eq$�
 &�i &
=%=�7 ��9hWKi�p�3� F"q3@"OE!=G$G�!=_$��!E4=%=_)AQU&
3,)'E4�!=G&
�Z[8$A�438&Oiv&J[8$G-,-, �-�/��!3�=_&J)'��Eq"O=_-,)g7:=
$A-I7x�!3�=�7g=G&J�4 �-8$G�! �)+-l-,)g7:=G&�� �s3,=
"O)j&J�U)AQS$A-}=G7:/'=Z .-�$�/'EK$A[,3}E!=%[�E!=G&
=%-:�4 �-,/t$ -�=%�
ps)'E4V� .-
�!3� F&�"^$'&J=_ F&Z[,E!)+[8)'E!�4 �)+-8$A���4)��!3�=�[,E!)+[8$A/j$A�4 �)'-�7:=^�F$%?1)'-m�43,=l"O)+E!E4=G&J[8)'-I7: �-,/}�� .-,V1)AQU�43,=
-,=%�
pD)'E!Ve�6�r�u F&u)'\gf: .)'�8&u�!38$G�s �Qv$M�!E4=%=U)AQv&J3�)'E!�4=G&J�D[8$A�438&�"%$G-,-,)'�Y&!$G�! F&rQ;?��43,=��8&
=%E!9; �]P[w)j&J=G7



c

7:=%�#$%?�"O)+-8&J�4Eq$G �-g�%i,-,)_)'�43,=%E��!E4=%=
"%$A-��
�s3,=�&
=G"O)+-87�f+$AE! .=%�
?���)k)+V,&v$A���!3,=D[,E!)+\,��=%]�[,��E!=%�.?>Q;E!)+] �43,=�&
�q$G-87:[8)' .-:�6)GQe�!3,=D-,=%�
ps)+E!V

$A-I7�$A�!�4=%]�[,�K&��4)�]� .-, �]_ ��%=��!3�=��8&!$G/'=�)AQe-,=^�JpD)'E4VME4=G&J)+�,Eq"�=G& \g?M�43,=s]_�,�.�! F"^$'&J��"�)'-,-,=a"O�! .)'-��
�s3, #&sE!)'���! �-�/�[,E4)'\,�.=%]y38$'&U$�"O)'E4E!=G&
[8)'-87: .-,/_ps=%�.��9<7:=Oz8-,=a7�/'EK$A[,3l[,E4)'\,�.=%]1ikV:-�)Ap�- $'&s�43,=
� +Jl uKvAl�3 + 3GlGl�5 3 s���kml (�� �s3�= ;k�!=% .-,=%E��4E!=%=1[�E!)'\���=%]  �-gfk)'��fk=a&�"O)+-8&J�4E!�8"��! �-�/5$m�!E!=^=1 �- $
ps=^ �/'3g�!=a7�/'Eq$G[,3�igp�3, F"q3_&J[8$G-8&s&
)']�=U&
�,\8&
=%�u)AQ�-,)g7:=a&s$A-I7 [8)k&4&J=G&4&J=G&u]� �-� �]l$G�g"O)k&
�s$G]�)'-�/
$A�.�e&J�8"q3��!E4=%=G&�� �s3,=�ps=^ �/'3g�u)AQv$G-x=a7:/'=U �-l&
�8"q3l$M/+Eq$A[�3�i,E!=%[�E!=G&
=%-:�4 �-,/Z-,=^�JpD)'E4V��!)'[8)+��)'/+?ki
"O)+�,�F7�\8=�&
)']�=6]P=G$'&
�,E!=u)AQ��!3�=s�,�4 ��� .�G$A�4 �)+-�)AQ8�43,=D"O)'E4E!=G&
[8)'-87: .-,/U�� �-�V`��N>-:Q;)+E!�4�,-8$A�4=%��?ji%�!3, #&
[,E4)'\,�.=%]�38$+&>\8=%=%-�[�E!)Gfk=%-l�!)_\8=�~2��9<"O)']P[,��=%�4=�Lr&
=%= 7 �09;Wqi,p�3, #"o3l]l$GVk=G&s ����,-��� �Vk=^��?_�!38$G�
 ��t"%$A-{\w=�&J)'�.fk=G71\:?{$A-�$A�./')+E! ��43,]  �-@[w)+��?g-,)']P F$A�u�4 �]�=k� �U)ApD=%fk=%E^i`�!3,=^E!=�=%�g F&
�
&J=%fk=%EK$A�
[8)'�.?:-,)+]� F$G��3,=%�,E4 F&
�! F"^&Oiup�3, F"q32"%$G-2&
�8"%"O=G&4& Q;�,�.��?5$G[,[,E4)A�g �]�$A�!=l�43,=l)'[,�4 �]l$G�U&J)'�.�,�! .)'-2�4)
p� ��43, �-_$>Q<$+"O�!)+Es)AQ ��)'Eu\8=%�!�4=%E%ik�� .Vk=s�43,=��Z�1� 3�=%�,E! #&J�4 F"�Lr&
=%= 7 �tU09;W )+Eu�!3,=U(U$%?:pY$AEq7g9 ;k]P ��!3
3,=%��E! F&
�! #"�Lr&
=%=17 ����9hWK�
�s3,=��Z�1� 3,=%��E! F&
�! #" )+[8=%Eq$G�!=G&�\g?�zIEq&J� "OE!=G$G�! .-,/�$G-1 �-87g�8"O=G7}"O)']�[���=%�4=�/'EK$A[,3@)'-1�43,=

&J��\8&J=%��)AQe-,)g7g=G&6"O)+]�[,E! #&J .-,/s�43,=�7:=a&J�! .-8$A�4 �)+-�-,)g7:=a&6$A-87Z�!3,=Y&J)+�,Eq"O=D-,)g7:=k�u�r���8&
=G&�&J3,)+E!�!=a&J�
[8$G�!3P7: F&
�q$A-I"O=G&6\8=%�
ps=%=%-
-,)g7:=G&D$'&u"O)j&J�q&6)GQ��!3�=�=G7:/'=a&S)GQ��43, F&  .-87:�8"�=G7�/'EK$A[,3��u�r�6�43,=%-_�8&J=a&
R6E! .] �G�> <
V,&
�!EK$ 
 &6]� .-, �]���] &J[I$A-,-, .-,/��!E4=%=Z$G��/')+E! .�!3,]y�!)�z8-I7x&
�8"q3l$��!E4=%=� �-P�!3,=Z �-I7:�8"O=G7
/'EK$A[,3�� �s3,=U�F$+&J�D&J�4=%[�)GQ��!3�=�3,=%�,E4 F&
�! F"s #&6�!3,=U]l$A[�[, �-,/Z)GQ��!3� F&6�!E4=%=>\I$'"qV� �-g�!)Z�!3,=U)'E4 �/+ �-8$G�
/'EK$A[,3����r-m"�)'-g�!Eq$+&J�^i �!3�=_(>$%?gp�$AEK7:9 ;k]� ��4313,=%�,E4 F&
�! F"�[�E!)g"O=%=a7,&� ��!=^Eq$A�4 �fk=%�.?kie&J�q$GE!�4 �-,/lp� ��43
�!3�=1&J=^��)AQ
&
�,\,�!E4=%=G&�)AQZ�43,=1&
 ��%=l)GQZ)'-,=}-,)g7:=}=G$'"q3�Lh�!3�=�-,)g7:=a& \8=% .-,/C]P=%]�\8=%EK&�)AQZ�43,=
]_�,���4 F"%$+&J�U/'E!)+�,[5$G-87C�!3�=�&
)'�,EK"O=�-�)g7:='Wq�l�r�Z�8&
=G&�$G-m=%]�[, .E! #"%$A�`Q;�,-I"O�! .)'-@�!)���-, ��4=��!3,=G&
=
&J��\,�!E4=%=G&s �-g�!)��43,=�z8-8$G� ]_�,���4 F"%$+&J�u�!E4=%=k�

�>-�$A�4�!=%]P[,���!)mE4=G"O)+-8"O ��.=l�!3,=}E!=Gbk�, �E4=%]�=%-g�q&Z)AQ
�!3�=1�8&J=%E_p� ��432�!3,=}=:;�"O �=%-g���8&
=1)AQ
-,=%�
pD)'E!VPE!=G&
)'�,EK"O=G&�[,E!)g7:�I"O=G71$��!3, .Eq7xf+$GE! �=^�J?P)AQu]_�,���4 F"%$+&J�DE!)'���! �-�/�[,E!)+\,��=^]l&OigV:-,)Gp�- $'&
-GsFv /�+ 3 nFuKvAl��4;k�!=^ �-,=%Ed�!E!=^=�[,E4)'\,�.=%]1� �s3, F&� F&��43,=l$AE4=G$�p�3,=%E4=�]�)k&
��)AQU�43,=_ps)'E4VC .-C]_�,�.9
�! #"%$'&
�>E4)'�,�4 �-,/l38$+&>\8=%=%-@"O)+-8"O=%-g�!EK$A�4=G7� �-1�!3�=�[8$+&J��Q;=%p�?k=G$GEq&�� �s3,=�/+)k$A�v F&>�4)�]� �-� �]_ ���=
�!3�=l"O)k&
��)AQU�43,=�]_�,���4 F"%$+&J���4E!=%=�p�3� ���=�&!$A�4 F&rQ;?: .-,/1&
)']�=_�8&J=^E!9<7:=Oz8-,=a7 "�)'-8&
�!Eq$G �-g��)+E_"O)'-,9
&J�4Eq$G �-g�q&O� �s3�=G&J=ZE!=abc�, .E!=%]P=%-k�q&  .-:fk)+��fk=d$'&4&J �/+-, �-�/��JpD)_7: ��e=%E4=%-g��"O)j&J�q&s�4)�=G$'"q3�=G7g/'=�)GQ6�43,=
/'EK$A[,3@E!=^[,E!=G&
=%-g�! �-�/l$�-,=%�
ps)+E!Ve� 1U-,=�]�=a$'&J��E!=��I&J�8$G����?}E!=	�I=G"O�q&U�!3,=_7:=^�F$%?�)+-C�43,=_"O)'E4E!=%9
&J[8)+-87: �-�/��� .-,V`i,p�3� ���=Z�43,=�)+�!3,=%Ed7:=G&4"OE! .\8=G&*�43,=����! ��. ��G$G�! .)'-�)GQs�438$A�U�� .-,Ve���>/k$G �-�i,�43,=�)+-,��?
�8&
=%E�"O)+-8&J�4Eq$G �-g�%i �438$A�
38$'&�\8=%=^-m"O)+-8&J #7:=%E4=G7C&
)�Q<$AE^i  F&Z�!3,=_]l$G�: .]��,] =%-I7:9h�4)'9;=%-87m7g=%�F$%?



g

 �-}$�]������! #"%$'&
�s�4E!=%=k�u�U�,=��4)��43,=�Q<$'"O���438$A�U�!3,=
�,-87:=^E!��?g �-�/��,-8"O)+-8&J�4Eq$A .-,=G7\;k�!=% .-,=%ED[,E!)+\,9
��=^]  #&s~2��9<"O)']P[,��=%�4=ki,)'-���?�3�=%�,E! #&J�4 F"%$G�6$G[,[,E!)j$'"q3,=G&Z"%$G-C\8=��8&
=G7� �-1�43,=_&J)+���,�4 �)'-@)AQD�43,=
"O)+-8&J�4Eq$A .-,=G7l[,E!)+\,��=%] � �sps)�3�=%�,E! #&J�4 F"%&�i87:=%fk=%�.)'[8=G7� �-}�!3,=
[8$'&
�Z&J=%fk=^Eq$A��?k=G$GEq&Oi,p�3� F"q31$AE4=
ps)+E!�43�-,)+�! �-�/,i8$AE4=
� ;g�1��$A-I7 �ZRuR �

�s)'�43�� ;c�1�m$A-87 �ZR Rl�!E4?>�4)>]� .-, �]_ ���=��!3�= )Gfk=%EK$A�.�AE4)'�,�4 �-,/U�!E4=%=u"O)j&J�^iAp�3, .��=u&4$A�4 F& Q;?g �-�/
�!3�=�=%-87g9h�4)'9;=%-87�7:=%�F$%?�"O)+-8&J�4Eq$A .-:�^is3,)Gps=^fk=%E%is�43,=%?5�8&
=1�JpD)Cfk=^E!?�7: ��e=%E4=%-g��$G[,[,E!)j$'"q3,=G&��
�ZRuRCp�$+& 7g=%fk=%��)+[8=G7��8&J .-,/Z�!3,= �Z�1�m3,=%�,E4 F&J�4 F"D$'&s$�\8$+&J #&O�u�r�6�8&
=G&u$A-_=%]�[, .E! F"^$A�'Q;�,-8"��! �)+-
�!) "O)'-8&
�!E4�8"O�_�!3,=}E!=Gbk�, �E4=G7m]������! #"%$'&
���4E!=%=k� � ;g�1��i6)'-��!3,=})'�43,=%E�38$G-87`i�$G�!�4=%]�[,�K& �4)
[8$GE!�! #$A�.��?l=%-g�,]�=%EK$A�!=
$G���u7:=^�F$%?:9<"O)+-8&J�4Eq$A .-,=G7�E4)'�,�4 �-,/l�!E4=%=G&U$A-87@"q3,)k)k&
=��43,=�)'-,=�p� .�!31�43,=
&J]�$A���.=G&J�
"O)j&J�^�m�r��\8=%/' .-8&�p� ��43n$��4E!=%=P)AQ &J3,)+E!�!=a&J�_[8$A�438&�Lr&
 �-8"O=P XQd�!3,=��4E!=%=P)AQ &J3,)+E!�!=a&J�
[8$G�!38&�"%$G- 
 �Y&!$G�! F&rQ;?��!3�=Z7:=%�#$a?_"�)'-8&
�!Eq$G �-g�%ig-,)�)'�43,=%Es�4E!=%= "%$A-`WKi,$G-87�[,E!)g"O=^=G7,&s�!)
)'[,�4 �]� .�%=
 ����8&
 �-,/Z$��!=a"o3,-� Fbk�,=D"%$A�.��=G7 5Ln + � /�� u + - � uKv 2�9`�K$AVg �-,/U)'��� � =%�g[8=%-8&
 �fk= ��[8$A�438&6$G-87�E!=%[��F$'"� �-,/
�!3�=%]�p� ��!3�[I$A�!3I&Sp�3� F"q3�38$%fk=�&
]l$A�.��=%E�"�)k&J�S$A-87�p�3, F"q3�&4$A�4 F& Q;?
�!3,=U7g=%�F$%?
"O)'-I&J�!EK$A .-:�^�6�s)'�43
�!3�=G&J=Z3,=%��E! F&
�! #"%& [8)k&4&J=G&4&>3, ./'3l�! .]�=�"�)']�[,�.=%�g ��
?k�

�r-n)'��El&J�4�87:?ki� �- $'7,7g ��! .)'-��!)m�43,=17:=^�F$%?5"O)+-8&J�4Eq$A .-:�^i�ps=� .-:�4E!)g7:�I"O=}$m&J=G"�)'-87n�8&
=%E!9
 �]P[w)j&J=G71�� .]� ��K$A�4 �)'-})'-m�43,=_E!)'���! �-�/��!E4=%=�9U�!3,=P7:=%�#$a?g9;f'$GE! #$A�! .)'-5"�)'-8&
�!Eq$G �-g�%�_0C=l7g)�-,)+�
"O)+-8&J #7:=%E�-,=^�JpD)'E4V:9<&J #7:=�)+[,�! .]� ��G$G�! .)'-}$'&�)'��E�/')j$A�r� �>)Gps=^fk=%E%i,pD=�[,�F$G-1�!)� .-:�4E!)g7:�8"�=_"O)k&
�
)'[��! �]P ��G$G�! �)+-l$'&s)+-,=�)GQ6�43,=ZE!=Gbk�, .E!=%]�=^-:�K&S .-�)'��E*Q;�,�4�,E!=ZpD)'E!Ve�



�

� � ��� ��� 	 �

� � � � � 		� ��� ��� �j� 	 � �'� ��� � 	3� � � �

0C=t"O)'-I&J F7g=%E��!3,=
E!)+�,�! .-,/�)GQD]��,�.�! #"%$'&
�s"�)'-,-,=a"O�! .)'-8&� �- $ [8$+"oVk=^�!9<&Jp� ��K"o3�=G7�"O)+]�]���-, �9
"%$G�! �)+-�-�=%�
ps)'E4V`� �s3,=U-,=%�
pD)'E!V
 F&6E!=^[,E!=G&
=%-g�!=G7Z\:?t$ pD=% �/+3:�4=G7�7: .E!=G"O�4=G7M/+Eq$G[,3�

��L������MWqi
p�3,=%E4=P� 7:=%-,)+�!=G&��!3�=�&
=%��)AQY-,)g7:=G&�i6$G-87S�
i��43,=_&J=^�M)GQU$GEq"%&�i "�)'E!E4=G&J[8)+-87,&M�4)l�!3,=_&
=%�Z)AQ
"O)+]�]���-, F"�$A�4 �)'-P�� �-�V,&U"O)'-�-,=G"O�4 �-,/_�!3,=�f+$GE! �)+�8&>-,)g7g=G&O��0@=�p� ��.���8&J= �S�������,�4)�E!=OQ;=^E>�4)
�!3�=x-g�,]_\8=%EZ)AQd-,)g7:=G&� .- �43,=�-,=^�JpD)'E4V`�102 ��43,)'������)k&4&�)AQd/'=%-�=%Eq$G�� ��
?ki�ps=l)'-���?{"O)'-8&
 F7:=^E
/'EK$A[,3I&*p� .�!31$G��]�)k&
��)'-,=
$GEq"�\8=%�
ps=%=%-}$G-x)+Eq7:=^E!=G7l[8$A .E�)AQv-,)g7:=G&��

0C=
7:=�z8-,=
$;k uKv���� �7lGk n
	��'*7v -:+ uKsFv ��
E� Y���� p�3, #"o3�$'&!&
 �/+-8&>$�-,)+-,9h-�=%/k$G�! �fk=ZpD=% �/+3:�
�!)}=G$'"q3m�. �-,V1 .-m�!3,=P-,=%�
ps)+E!Ve����)+E!=l&
[w=a"O Xze"^$A���.?ki��!3,=Pf'$G���,= ��L��GW
$+&!&
)g"O F$G�!=G7mp� ��43m�� .-,V
� Q �  #&�$C]P=G$'&
�,E!=l)AQ
�43,=��4)'�q$G�Z7:=%�#$%?m�!38$G�l7,$G�q$C[8$+"oVk=^�q&�=%�:[8=%E4 �=%-I"O=l)'-2�!3I$A���. �-,Vei
 �-I"O���87g �-,/1�43,=1bk�,=%�,=^ �-,/�i �4Eq$A-I&J]� #&!&J .)'-�iY$A-875[,E!)+[8$A/j$A�! .)'- "O)']P[w)+-,=%-g�q&�� ;k�,[,[8)j&J=1-,)Gp
�!3I$A��\8)'�431�� .-,V,&�� � L��6��#�WD$G-87�� ] � LN#%���,Wu=%�: #&J��Q;)'Ed&J)+]�= �6��#\Q ���E;k �-I"O=ki8 �-l[,Eq$+"O�! #"O=ki
"O)+]�]���-, F"�$A�4 �)'-_-,=%�
pD)'E!V�&s"^$A-l\8=�$'&
?:]P]�=%�!E4 ."s �-l-8$A�4�,E!=ji:ps=
$G����)Gp��� .-,V:9<7:=%�#$%?�Q;�,-8"O�4 �)'-I&
�!3I$A�d$'&!&
 �/+-17: �`=^E!=%-g�sf+$A�.�,=G&s�4)��. �-,V�&��Z$G-87�� ] i, r� =j��ik ��� #&s[w)j&!&
 �\,�.=M�438$A�'��L��GW���A�PL�� ] Wq�

N>-87:=^E��!3�=�]������! #"%$'&
��E!)+�,�! .-,/1&4"O=%-8$GE! .)�ps=�$AE!=�"O)'-8&
 F7:=^E! �-�/,i6[8$+"oVk=%�K&�)'E! ./' .-8$A�4 �-,/@$G�
&J)+]�= /ts4* 3 -�l�-,)g7:= ��Q �y �-@�!3,=_-,=%�
pD)'E!V}38$%fk=��!)}\w=P7:=%�. �fk=%E4=G7x�4)}$x-g�,]�\8=%EU)AQ*7:=G&
�! �9
-8$G�! �)+-8&O��0@=�p� ��.��"%$A�.� �43, F&U&J=^�^� � � B /+��3�)GQY7:=G&J�4 �-8$G�! .)'-1-,)g7:=a&>�!3,= �7l /�+ uKv�n + uKsFv /%l +
)'E1(�*Fk,+ u.-Gn0/�+ 243 s4*�58i�$G-87Cp� ��.�6�8&
=�� ��� � �8�4)�7g=%-,)'�4=� .�q&Z&J .�%=lL ;j=%=�9  �/+�,E!= �:� ��Q;)'E�$G-
 ��.���8&
�!EK$A�! .)'-`WK�U� -}/'=%-�=%Eq$G�rie&J=%fk=%EK$A��]������! #"%$'&
��&
=G&!&
 �)'-I&>]l$%?�[,E4)g"O=%=G7}"O)'-8"��,E!E4=%-:�4��?lp� ��43, �-
�!3�=M-�=%�
ps)'E4V`ig=G$'"q3}"o3I$AEq$+"O�!=^E! ��^=G7�\g?�$_&J)+�,Eq"O=Z-,)g7g=�$A-I7�$_7:=G&J�4 �-8$G�! .)'-}&J=%�^�

0C=_$+&!&
�,]�=��!3I$A�
"O)']P]��,-� F"%$G�! �)'-l �-@�!3�=�-,=%�
ps)+E!V� #&�"O)+-,-,=G"O�4 �)+-,9h)+E! .=%-:�4=G7`ie$A-87@�!38$G�



!

G

M

S

W

U

V

D(s,w)

D(w,u)

D(s,v)

9  ./'�,E4= �:� � 
MTUEq$G[,3 
W�yL������ZWqie&J)'��Eq"O=�-,)g7g=P�ki�7:=a&J�! .-8$A�4 �)+-@&J=%� � $A-I7 �43,=��� .-,V:9<7:=%�#$%?
Q;�,-8"��! �)+-@L���L������IWKi���L����� WY$A-87!��L� "��#`W4W

]_�,���4 F"%$+&J�d"O)'-,-�=G"O�! .)'-8&Z$GE!=�=G&
�q$G\,�� #&J3,=G71\g?1 F&!&
�, �-�/1$ -GsFv�vAl -:+ 3Gl � * l /�+��u&
 �]� .�F$AE4��?ki8$G���43,=
"O)+-8"O���I&J �)+-�)AQ�$�&
=G&!&
 �)'-_$ �Fu /'-GsFv�vAl -:+�3 l � *�l /�+g F&  #&!&J��=G7`�6�r-
E!=G&
[w)+-8&J=��4)
$�"O)'-�-,=G"O��E!=Gbk�,=G&
�%i
$A-I7 [�E! �)+EZ�!)@$A-g?{7,$A�K$x\8=%=%-m�4Eq$G-8& Q;=%E4E!=G71Q;E!)'] �!3�=l&J)+�,Eq"O=P�!)��43,=l7:=a&J�! .-8$A�4 �)+-8&Oiv$1"O)'-,9
-,=G"��! �)+-C=a&J�q$G\,�� #&J3,]P=%-:�U[,E4)g"O=G&!&Z F&� �-� ��! #$A�4=G7`� H =^-:�4Eq$A�v�!)��43,=P"O)'-,-�=G"O�! .)'-@=G&J�K$A\,�. F&
3,]�=%-g�
 F&��43,=�7g=%�!=%E4]� �-I$A�! .)'-1)GQ�E!)+�,�!=a&M\8=%�
ps=%=^-1�!3,=P&J)+�,Eq"O=�$A-871�!3,=P7:=G&
�! .-8$A�4 �)'-I&Oi )Gfk=%EZp�3, #"o3
7,$G�q$�[8$'"qVk=%�K&>$G-87C$+"oVg-,)Gp���=a7:/']�=^-:�K&sp� �����\8=_"%$AE4E! .=G7xQ;)'E��43,=_7:�,EK$A�4 �)'-@)AQD�43,=�]������! #"%$'&
�
&J=a&!&J .)'-��

�`=%����$G-87 � \8=s�!3�=�&J)+�,Eq"�=U$A-87Z]��,�.�! #"%$'&
�`/'E4)'�,[�icE4=G&J[8=G"��! �fk=^��?ki�)AQ�$�"O=%E4�q$G �-Z]������! #"%$'&
�
&J=a&!&J .)'-��Z0@=_$'&!&
�,]�=
�!38$G�M]_�,�.�! F"^$'&J��[I$'"qVk=%�q&sQ;)'E��43, F&d&J=G&4&J �)+-@$AE4=�E4)'�,�4=G7xQ;E!)+] ���!)��43,=
7:=G&
�! .-8$A�4 �)'-I&S .-P� fg F$>�43,=>�. �-,V�& )GQ�$ (�*Fk,+ u.-Gn0/�+�+ 3 lGl 4 � L �ED ��� D`W�E4)k)'�4=G7�$A� �k� �s3, #&S�4E!=%=
 F&�"�)'-8&
�!E!�I"O�!=G7P7:�,E! .-,/_�!3,=�E4)'�,�4=
7:=%�!=^E!]� .-8$A�4 �)'-_[,38$+&J=
)AQv�!3,=
"O)+-,-,=G"O�4 �)+-�=G&J�K$A\,�. F&
3,]�=%-g�
[,E4)g"O=G&!&�i`\8$+&J=G7�)+-1 �-:Q;)+E!]l$G�! �)+-}&J�,[,[��� �=a7�$'&U[8$AE4��)AQu�43,=�"�)'-,-,=a"O�>E4=Gbk�,=G&J�
Lh]P)'E!=Z)+-1�!3, #&
&J3�)'E!�4��?8Wq� �s3,=�]������! #"%$'&
���!E4=%=� F&6$d&J�,\,/+Eq$G[,3�)AQ 
�L; r� =k��i�� D � � $A-87 � D �A�MW�&
[8$A-�-, �-,/ �
$A-I7 �43,=s-,)g7g=G&6 �- � Lh�438$A�u #&Oi�����/+��3 �
� D WK�6�r-�$+7,7: ��4 �)+-�i�� D ]l$%?Z"O)+-:�K$A .-�3 lGk n
	u-,)g7:=G&�i
�!3I$A�s #&Oik-,)g7:=a&  �-g�!=^E!]�=G7g F$A�4=s�4)��!3�=>[8$G�!3�Q;E4)']y�!3,=d&J)+�,Eq"�=>�4)�$�7g=G&J�4 �-8$G�! �)+-��u(�=%�F$%?�-�)g7:=G&
$AE4=l-,)'�_"O)+-8&J��]�=%Eq&�)GQ�]_�,�.�! F"^$'&J�Z[8$+"oVk=^�q&��uEq$G�!3,=^E%i6�!3�=%?5&J .]�[,�.?�Q;)'E!pY$AEK7 �43,=G&
=x[I$'"qVk=%�q&



�

$A�.)'-,/_�!3�=Z7:)Gp�-8&J�4E!=G$G]��� .-,V�& )AQv�!3�=�]������! #"%$'&
�u�!E!=^=kig$A-87}$A�F&
)�Q;)'E4p�$AEK7l$'"qV:-,)Gp��.=G7:/']P=%-:�K&
Q;E!)+]��!3�=�7g=G&J�4 �-8$G�! �)+-l-,)g7:=G&>�4)Gp�$AEK7,&s�!3�=�&
)'�,EK"O=ki8$G��)'-�/��43,=Z�,[8&J�4E!=G$G] �� �-�V,&��

�`=%� 4 \8={$C]������! #"%$'&
���4E!=%=�Q;)+E��!3�=m&
)'�,EK"O=%9;]��,�.�! #"%$'&
��/'E!)+�,[�[8$G �E@LN������Wqi�$G-872��=%�
� D L������IW*7:=%-,)+�!=_�!3,=��,-� Fbk�,=�[8$A�43CQ;E!)+] &J)+�,Eq"O= ���!)17g=G&J�4 �-8$G�! �)+- �SQA�  �-1�43,=_�!E!=^= 4M�
�s3,=%-�i,]��,�.�! #"%$'&
� [I$'"qVk=%�q&6Q;E!)'] �Z�!) � =%�g[8=%E! .=%-8"O= $��!)'�K$A�v7:=%�#$a?_)AQ��������
	���
�� ��� �PL��GWY$A��)+-,/
�!3� F&M[I$A�!3���0C=_-,)Gpy �-g�!E!)g7g�8"O=_�JpD)�[8$GEq$G]�=%�!=^Eq&��!38$G��"%$G-m\8=l�8&J=G7@�!)1"q38$GEq$'"��!=%E4 ��%=��43,=
bk�8$A�. ��
?Z)AQe�!3,=�]_�,�.�! F"^$'&J���4E!=%=U$+&6[w=^Eq"O=% .fk=G7�\:?
�!3,=U$G[,[,�. F"%$G�! �)+-�[8=%EJQ;)+E!]� .-,/>�43,=�]_�,���4 F"%$+&J�%�
�s3,=G&
=�[8$GEq$G]�=%�!=^Eq& E4=%�F$G�!=Z=%-87g9h�4)'9;=%-87�7g=%�F$%?�&�$A��)+-,/� .-87: �fg F7g�8$A��&J)'��Eq"O=%9<7:=G&
�! .-8$A�4 �)'-}[8$A�438&
�!)_�!3�=�7g=G&J .E!=G7��.=%fk=%�8)AQ bc�8$G�� .�J?_)AQS&J=^E!fg F"O=ki�$'&sQ;)'�.��)GpU&O�

� � s4* 3 -�l � �7l /�+ uKv�n + uKsFv �7lGk n
	 + s*kml�3onFv=-�lqi��l�6Rv$AEq$G]�=%�4=%E�� E!=^[,E!=G&
=%-g�q&6$G-��,[,[8=%ED\w)+�,-87
)+-m�!3,=�$'"%"O=^[,�q$G\,��=_=%-87:9;�!)+9h=^-8757:=%�F$%?@$G��)'-�/1$A-g?@[8$A�43 Q;E4)'] �!3,=P&J)+�,Eq"�=��!) $17:=G&J9
�4 �-8$G�! �)+-n-,)g7g=k�
�s3, #& [8$GEq$G]�=%�!=^E�E!=	�8=a"O�q&��43,=�Q<$'"O�_�!38$G���43,=� .-:Q;)'E4]l$A�4 �)+-n"^$AE!E4 �=G7
\g?�]_�,���4 F"%$+&J�U[8$'"qVk=%�K&>\8=G"O)']P=G&�&J�K$A�.=�� �4 �]�=
�,-, ��K&Z$aQ;�!=^EM .�q&>�4Eq$G-8&J]� #&!&
 �)'-{$A�Z�43,=
&
)'�,EK"O=ki8$A-I7�$'&U&J�I"o3�ig ��� #&s)AQv-,)�f+$G���,=Z�!)_�!3�=ME4=G"O=% .fk=%Eq&��

� ( v@+dl 3 � �7l /�+ uKv�n + uKsFv �7lGk n
	 ptn43�uKn + uKsFv + s*k l�3 nFv=-�lKi��:� R6$AEK$A]�=^�!=%E��1 F&��!3,=1]�$A�g �]��,]
7: �e=%E!=%-I"O=�\8=%�
ps=%=^- �43,=l=%-87:9;�!)+9h=^-87n7:=^�F$%?,&�$G��)+-,/m�!3�=x[I$A�!3I&tQ;E4)'] �!3,=}&
)'�,EK"O=��4)
$G-:?_�
ps)�7g=G&J�4 �-8$G�! �)+-�-,)g7:=a&s�!38$G�U"%$A-�\8=��4)'�.=%Eq$G�!=G7�\g?_�!3,=Z$G[,[,�. F"%$G�! �)+-��6�r-�=a&!&J=^-8"O=ki
�43, F&s[8$GEq$G]�=%�!=^E�7:=OzI-,=G&�$_&J?g-8"o3�E!)'-� ��G$G�! �)+-lp� �-87:)Gp2Q;)'EU�!3,=Zf+$AE4 �)+�8&*E4=G"O=% .fk=%Eq&��

�s?}&J�,[,[���?g �-,/�f+$G���,=G&�Q;)'E�[8$GEq$G]�=%�!=^Eq&�� $A-I7��giw�43,=_$A[,[��� F"^$A�! .)'-} �-1= �e=G"O�U �]P[w)j&J=G&d$
&J=^��)AQd"�)'-8&
�!Eq$G �-g�q&�)+-m�!3,=P[8$A�438&�)AQU�43,=�]_�,���4 F"%$+&J���4E!=%=k�%�s3,=l$G[,[,�. F"%$G�! �)+-mp� ��.�u[,E!)g"O=^=G7
)'-���?� XQ�$��!E4=%=d&!$A�4 F&rQ;?: .-,/��!3�=G&J=d"O)'-I&J�!EK$A .-:�K& "^$A-_\w=�Q;)'��-87 �:)+�!3,=^E!p� F&
=kik�!3,=U$G[,[,�. F"%$G�! �)+-�p� .���
$A\8)+E!�%�Z�r-1�43,=MQ;)+����)Gp� .-,/�"q38$G[,�!=%EUps=
�q$GVk=�$�"O�.)k&
=%E>�.)k)'V $A���43,=�[,E4)'\,�.=%] )AQY7:=%�4=%E!]P �-, .-,/
]_�,���4 F"%$+&J�s�4E!=%=a&s�!38$G��/'�8$GEq$G-:�4=%=�$_7:=G&
 �E!=a7��.=%fk=%�e)AQu[8=%E
Q;)'E!]�$A-8"O=Z .-��!=^E!]l&u)AQD�!3,=
bk�8$A�. ��
?
)AQ &J=%E4f: #"O=�"�E! ��4=%E! #$�7: #&!"O�I&!&J=a7�$A\8)Gfk=k�



�$U

� � ��� ��� 	 �

� �'� ��� � 	3� � 	 �N�@	 � � � � � � � � � � �

� ������� � � � � � ����� � � 	 � � � � �q�

�r-��!3,=Z[,E4=%fg �)'�I&s"q38$A[,�4=%EspD=Z38$%fk=�7:=a&!"OE4 �\8=G7��43,=Z-,=%�
ps)+E!V_]�)g7:=%�<icp�3� F"q3�p� ��.�w\8=Z�8&
=G7
 �-@�!3�=�"O)+�,Eq&
=�)GQ��43, F&�[8$G[w=^E%��0@=�-,)Gpy"O)']�=
�!)}�!3,=_[8$AE4�Zp�3,=%E!=_ps=�Q;)'E4]l$A�.��?}&J�K$A�4=��43,=
[,E4)'\,�.=%]1ikp�3, F"q3l F&s .-x�43,=
"O=%-g�!=%ED)AQv)'�,Ed&J�4�87:?ki8$G-87x[�E!)Gfk=��!3I$A�U ��� F&6~2�
9r"O)+]�[,�.=%�!=k�

� 
�	 	 ��"�
 �'��# � ��
�� �8�
� �&�'"$�

�`=%� �y$A-I7 �Z\8=��!3,= 7:=%�F$%?_$G-87l7:=%�F$%?�f+$AE4 F$G�! �)+-l�!)'�.=%Eq$G-8"O=G&�ikE!=G&
[w=a"O�! .fk=%��?kij$'&�&J[8=G"� Xz8=G7
\g?�$�3, �/+3,=%Eu��=^fk=%�,$G[,[,�. F"%$G�! �)+-��!38$G�up� F&J3�=G&6�!)Z �-, .�! #$A�!=U$�]_�,���4 F"%$+&J��&
=G&!&
 �)'-���1>��E )+\=<
=G"O�4 �fk=
 F&6�4)�7:=%�4=%E!]P �-,=Y$M]_�,���4 F"%$+&J���!E!=^=�&
�8"o3_�!3I$A��7g=%�F$%?�& $G��)+-,/�$G���e&J)+�,Eq"O=^9r7:=a&J�! .-8$A�4 �)+-�[8$A�438&  .-
�!3�=��!E!=^=_$AE!=�p� .�!3, .-1�!3,=��
pD)��!)+��=%EK$A-8"O=a&O� �s3, F&>[�E!)'\���=%]1i8p�3, #"o31pD=�p� ����v"%$G�����!3,=;V5l k n
	 �
nFv � V lGk n
	
W�n43 uKn + uKsFv ��Yjs4* v �7l�� [ *Fk,+ u.-Gn0/�+0\ 3 lGl��KVXWaYb[]\��d[,E!)+\,��=%] i:$GE! #&J=G&s-8$G�!�,EK$A�.��?P$'&
$_7:=G"O #&J �)+-�[,E4)'\,�.=%]1ig$A-87}"%$A-}\8= Q;)+E!]l$G���.?�=%�:[�E!=G&4&J=G7l$'&sQ;)'�.��)GpU&O�

A-�%� ��<��7_ C�� " � "�� 5 X��?@ �����juKp�l v nfv�l + � s43 �!
 ��L������ZW���n /ts4* 3 -�l v�s �7l^�RQ ����n
(�*Fk,+ u.-Gn0/�+�2 3 s4*�5�� � � BA/+��3��jn;k uKv���� �7lGk n
	 �'* v=-:+ uKsFvR��
 � Y � � �,n �7l k n
	 + s*kml 3 nFv=-�l
��� nFv � n �7lGk n
	�p$n43 uKn + uKsFv + s*kml 3 nFv=-�l ��� �Fs l /%+ � l 3 l0l�� u /�+bn$+ 3GlGl 4 ��L�� D ��� D W / 5LnFv�vLuKv 2 �
nFv � + � l.v�s �7l /.uKvP� ��/'* - � + � n +"!

#
����� 	 ��
�� ��� �PL��GW $ � %?� Q\� L T � �GW



���

� #
� � � 	 ��
�� ���

�PL��GW B #
��� � 	 � 
�� � � ��L��GW � $ � %?� ��#!Q\� L T � �kW

0C=_p� ��.�6E!=�Q;=%E��!)@L T � �GWd$'&M�43,= /ts4*@3 -�l � �7l /�+ uKv�n + uKsFv �7l k n
	 -GsFv /�+ 3 nFuKv +hi�p�3, .��=lL T � �kW>p� .���
\8=_"%$A�.��=G7��43,=PuKv@+Jl�3 � �7l /�+ uKv�n + uKsFv �7l k n
	Pp$n43�uKn + uKsFv�-GsFv /�+ 3 nFuKv@+;�>0@=�p� .����$G�F&J)�&!$%?��438$A���4E!=%=
4n F&D$ �%lon0/tu ��k l �4E!=%=�Q;)'EY$M]_�,���4 F"%$+&J�u&
=G&!&
 �)+-�p� ��43l&J)+�,Eq"O=X�Z$A-87l7:=a&J�! .-8$A�4 �)+-�&
=%� � ig XQ�$A-87
)'-���?� �Q 4n&!$G�! #& z8=G&6\8)'�43�L T � �AWv$A-87lL T � �kWq�u�>)+�!=��!3I$A�%ik .-�)'Eq7g=%E6Q;)'E6�43,=>]_�,�.�! F"^$'&J��&
=G&!&
 �)+-��4)
[,E4)g"O=%=G7`ik .�  #&S-�=G"O=G&4&!$AE4?�$G-87�&
�@;�"O �=%-g���!38$G�s$ /tuKv 2 kml Q;=G$+&J �\���=s�4E!=%=�\8=d"O)'-I&J�!E4�8"O�4=G7`ik$+& nFv 	
Q;=G$+&J �\���=U�!E!=^=Z"%$A-P]�=%=%�6�43,=Zbk�8$A�. ��
?�)AQv&
=%E!fg F"�=>E4=Gbc�� �E!=^]�=%-g�q&�$'&s=%�g[,E!=a&!&J=a7 \g?�[I$AEq$G]�=%�4=%Eq&
��$G-87 �g�

�>-� �-g�!=^E!=G&
�! �-�/>)+\8&J=%E4f+$A�! .)'-_E!=%/j$AEK7: �-,/ "O)'-8&
�!EK$A �-g�q&�L T � �GW�$A-I7xL T � �kW� F&��!38$G� �43,=%?ZE!=^[,E!=%9
&J=^-:���
ps)_"�)'- �8 #"O�! .-,/�)'\=<
=a"O�! .fk=G&O���r-87:=%=a7`i:�43,=
7:=%�F$%?P"O)'-I&J�!EK$A .-:�ZL T � �GW�7g F"O�K$A�!=a&s�!38$G�U&J3,)+E!�
[8$G�!38&>\8=
�8&J=G7e���s�,�d"o3,)k)j&J .-,/��!3�=�&
3,)'E4�!=G&
��[8$G�!38&>]�$a?_��=a$'7x�4)�$�fg �)'�#$A�4 �)'-})AQu�43,=�7g=%�F$%?
f+$AE4 F$A�4 �)+-�"�)'-8&
�!Eq$G �-g��$G]�)'-�/�-,)g7:=G&��!38$G�U$AE4=�"���)k&
=Z�!)��!3�=�&
)'�,EK"O=
$A-87l-,)g7:=G&��!3I$A�d$AE!=�Q<$GE
$%p�$%?MQ;E4)']  ��%� H )+-8&J=Gbk�,=%-g�!�.?kiG ��6]l$%?�\8=�-,=a"O=G&!&4$AE4?��!) &J=%�.=G"O����)'-�/'=%E6[I$A�!3I&vQ;)+Eu&J)+]�=s-�)g7:=G&
 �-})'EK7:=%EU�!)P&!$A�4 F&rQ;?x�43,=��#$A�4�!=%EU"O)+-8&J�4Eq$G �-g�%� �s3,=%-�i8�!3�=M[�E!)'\���=%] )AQvz8-87: .-,/�$�Q;=G$'&
 �\,�.=M�4E!=%=
Q;)'E-VXWaYb[]\�\8=G"O)+]�=G&s)+-,=�)GQD&J=%�.=G"O�4 �-,/�[8$G�!38&U �-1$�p�$%?l�!3I$A�d&J�!E4 �Vk=G&U$�\8$A�#$A-8"O=
\8=%�
ps=%=%-
�!3�=G&J=Z�
ps)�)+\=<
=G"O�! .fk=G&O�
�s3,=d&J)'��Eq"O=%9<7:=G&
�! .-8$A�4 �)'-P"O)+-8&J�4Eq$A .-:�UL T � �GW�38$'&6\8=%=%-_[,E!=^f: .)'�8&
��?�"�)'-8&
 F7:=%E4=G7� �-��43,=d"O)'-,9

�!=^�:��)AQ�7:=G&
 �/+-, �-,/ "O)'-8&
�!EK$A �-�=G7W;k�!=^ �-,=%E��4E!=%=a&�Q;)'E6E4=G$A�.9h�4 �]�=jiO �-g�!=^Eq$'"��! �fk=D$G[,[,�� #"%$A�4 �)+-8&87 T i c 9r�
��)1�!3,=l\8=G&J��)GQU)'�,E_Vg-,)Gp���=G7:/+=ki 3�)ApD=%fk=%E^i )'��E�ps)'E4Vm F&Z�!3,=�z8EK&J���4)1=%�:[��� F"� ��!�.?}"O)'-8&
 F7:=^E
�!3�=M .-:�4=%E!9<7:=G&
�! .-8$A�4 �)'-�7:=%�F$%?_f+$AE! #$A�4 �)'- "O)'-I&J�!EK$A .-:�ZL T � �kWu �-l�!3�=�"�)'-8&
�!E!�I"O�! .)'-l)AQv]������! #"%$'&
�
�!E4=%=G&�� �s3, #&>&
3,)'���F7x-�)'�%i83,)Gps=^fk=%E%ig\w=
�q$GVk=%-l�!)_]�=G$A-P�!38$G���!3,=Z .]�[8)'E!�K$A-8"�=�)AQu[�E!)Gf: #7: �-�/
/'�I$AEq$G-:�4=%=G&�)'-��!3,=}]l$A�g �]��,] f+$A����=�)AQ �!3,=l=%-87g9h�4)'9;=%-87n7g=%�F$%?mf+$AE4 F$G�! �)+-n38$+& -�)'�_\w=^=%-
E!=a"O)'/+-, ��%=a7`���r-CQ<$+"O�%iv$'&M[I$AE!�
)AQd$lE!=G"O=^-:�Z&
�!�87g?)7 gci ��9u�!)}=%f+$A�.�8$A�4=��43,=�E!=^�F$A�4 �fk=
[w=^EJQ;)'E49
]l$G-8"O=Z)AQY$��#$AE!/+=�-:��]�\8=%E�)GQs]_�,�.�! F"^$'&J�Y$A�./')'E4 ��43,]l&U$A-87��43,=% �Ed&J�� ��q$G\, ��. ��
?��4)�3, �/+3,9<&J[8=%=G7
E!=a$A��9;�! .]�=
$A[,[��� F"^$A�! .)'-8&�i��!3,=�Q;)'�.��)Gp� �-,/�bc�8$G-:�4 ��
?�pY$'&�]�=G$+&J�,E4=G71$A-I7 �8&
=G7@$'&Z$l"OE! .�!=%E4 �)'-
 �-l�43,=Z=%f+$A���I$A�! .)'- 


� D � ]l$A�� � � � �
�� � � #� � �
	 � 
�� � � ��L��GW B #

� � �
	 ��
�� ��� �PL��GW ��� �� L T � �kW

	 �8$A-g�! .�
? � D  #&>�!3,=_]l$G�: .]��,]� �-g�!=^E!9<7:=G&J�4 �-8$G�! .)'-17g=%�F$%?�f+$GE! F$G�! .)'-@ �-1�!E4=%= 4Zi�$A-87ei�/+ �fk=%-
$�f+$A�.�,=�Q;)'E �:i6 .��"%$G-m\8=x�I&J=G7C�4)@7:=%�4=%E!]� .-,=�p�3�=%�!3,=^E��!E4=%=!4y"%$A-{]�=%=%�Z�!3�=lbc�I$A�� .�
?1)AQ



�#�

&J=^E!fg F"O=�E4=Gbk�, �E4=%]�=%-g�q& )GQu�!3�=�$G[,[,�. F"%$G�! �)+-��u��"%"�)'Eq7g �-,/��4)��!3,=t&J�!�I7:?ki,-,)+-,=Z)AQu�43,=Z=%�: #&J�4 �-,/
$A�./')+E! ��43,]l&s[,E4)Gf: #7:=G&�/')k)g71[w=^EJQ;)'E4]l$A-I"O=� �-}�!=%E4]l&s)AQ�� D �8�!3, #&* #&*-,)+��&
�,E![�E! F&
 �-,/�i`$+&>-,)+-,=
)AQY�!3,=P$A�./')+E! ��43,]l&U"O)'-I&J F7g=%E!=G71 �- 7 g:i ��9v�q$AVk=a&>�!3,=P7:=%�#$%?�f+$AE4 F$A�4 �)+-m"O)+-8&J�4Eq$G �-g��L T � �cWU .-:�4)
$'"^"O)'�,-g�%� 1U�,EPps)'E4V2$+7,7:E!=a&!&J=a&��!3,=1[�E!)'\���=%] )AQt7:=a&J �/+-, �-�/m]������! #"%$'&
�_$A�./')'E4 ��43,]l&��!38$G�
)Gfk=%Eq"�)']�=U�!3, #&s �-,=�;l"O .=%-8"O?j�

� 
�� 	 ��" "�� �����%� ������� 	 ��
�
 �+� � "$# � �'� ���

�s=OQ;)'E4=�[,E!)g"�=%=G7: .-,/,i�ps=_ps)+�,�F71�� .Vk=��4)xE4=G&J)+��fk=��43,=�)'[8=%-5bk�,=G&
�! .)'-1E!=^/k$AEK7: �-�/��!3�=�=%�:9
 F&
�!=%-I"O=Z)AQD=:;�"O �=%-g��$G��/+)'E! .�!3,]�&YQ;)+E0VPWZY�[ \��8N>-:Q;)+E!�!��-8$A�4=%��?ki8�!3�=MQ;)'�.��)Gp� �-�/��43,=%)'E4=%] =G&J9
�q$G\,�� #&J3,=a&s�!38$G�/VXWaYb[]\� #&6~2��9<"O)']�[���=%�4=kik �]�[,�.?: .-,/��438$A�d$�[w)+��?g-,)']P F$A�.9h�4 �]�=U$G��/+)'E! .�!3,]
�!3I$A�D7:=%�4=%E!]� .-,=G&e$dQ;=a$'&J .\,��=D�!E4=%=sQ;)'Eu$G-:?t$AE4\, ��4Eq$AE4?� �-8&
�q$G-8"O=�)AQe�43, F& [�E!)'\���=%]  F& �,-��� �Vk=^��?��4)
\8=�Q;)'�,-I7`� �s3,=�[,E!)k)GQ��8&
=G&Z$�[w)+��?g-,)']P F$A���!EK$A-8&rQ;)'E4]l$A�4 �)'-�Q;E4)'] $Ze'&-\)(F\)( *-,�[,E!)+\,��=^]1i
p�3, #"o31 #& Vg-,)Gp�-1�!)}\8=Z~��
9r"�)']�[,�.=%�!=j�Z$6e &-\)( \)(+*-,�[�E!)'\���=%]  F&>E4=G&J�K$A�!=a7 3,=^E!=�Q;)'EZ�43,=
&!$GVk=Z)AQS"O)']�[���=%�4=%-,=G&4&>Lr&
=%=17 ���09`Q;)'E�]P)'E!=+Wq�
A-�%� ��<��7_ C�� 4 � "�� Au����� 0^� 0Q>�7 ���juKp�l v?n /%l + s �5x]lGkml�( l v@+ / . ��/ � � �2�$+$+t+G��x 3 � u + �

 5%+ � l �Il u,2 � +5s �PlGkml ( l v@+��"� nFv �!� � ���5���� 
 5 � �Fs*l />+ � l�3 lPl�� u /�+.n 5Ln43 + u + uKsFv?s � . uKv@+ s
+ � s /%l +./ � . �;nFv � .�� � /'* - � + � n + � 5 ����� 
 5-� ��� ����� 
 � �! �#" � \ � l 
 5%$ / (5n
	 ��l5n0/ /'* ( l��
uKv@+Jl 27l�3'& �

0C=
$GE!=Z-,)Gp�E!=a$'7:?��4)�[�E!)Gfk=��!3I$A�-VPWZY�[ \x #&s �-87:=^=G7�~2��9<"O)']P[,��=%�4=k�

�0O�� �A�%� _ C�� 4 � " ��BZ��� �{u /D~�� � -Gs4( 5�kml +Jl � � l vAl p�l�3>+ � l%/tu)(%l5s � + � l�(�*Fk,+ u.-Gn0/�+82 3 s4*�5
�1� �+*
�,&
A-�%�'� � ���r�� #&�=G$'&
?��!)}&
=%=��!38$G�0VXWaYb[]\1 F&> .-1�!3,=P"O�#$'&!&D~��Pi�&J .-8"O=_$�-,)+-87:=%�4=%E!]� .-, F&
�! #"
$A�./')+E! ��43,]�-,=^=G7�)'-���?�/+�,=G&!&�$��!E4=%=Z&
[8$A-,-� �-,/ �Z$A-87l�!3,=Z-,)g7:=a&s �-l�!3,= 7:=G&J�4 �-8$G�! .)'-}&J=%�'� i
$A-I7�fk=%E! �Q;?Z �-_[w)+��?g-,)']P F$A���! �]P=s�!3I$A�u�!3,=U�!E4=%=U F&u$>Q;=G$'&
 �\,�.=>)+-,=�L; r� =k��iG�!38$G�s .�s&4$A�4 F& zI=G&6\w)+�!3
L T � �GW�$G-871L T � �cW4Wq�

0C=P-,)Gp|�4Eq$A-I& Q;)'E4] $6e & \)(F\)(+*�, �!) VPWZY�[ \ ��-�)'�!=l�438$A�
 ��� #&�&
�@;l"� �=%-g�Z�!)xzI-875$
�!EK$A-8&rQ;)'E4]l$A�4 �)'-1Q;)'E
�!3,=_"^$'&J= � � �I� �:�P�`=%� . ��/ �1� �2�$+t+$+G��x 3_\8=��43,=�&
=%�Z)AQU=%�.=%]�=%-g�q&
)AQDpD=% �/+3:�K& 
 5����-� �1�$+$+$+ ��x8i8]l$AVg �-,/���[@$A-@$AE4\, ��4Eq$GE!?l �-8&
�q$G-8"O=�)GQ'$Ze'&-\)(F\)( *-,�ie$A-I7���=%�



�#�

� � ���5���� 
 5<�>0@=_"O)'-I&J�!E4�8"O�d$A-@ �-8&
�q$G-8"O=�)GQjVPWZY�[ \1$'&*Q;)+���.)ApU&
Lr&J=^=?9  ./'�,E4= T � �AWK� �s3,=
-,=%�
pD)'E!V!
0��L � ���MWv38$'& ��� x���� -,)g7g=G&Oi,p� .�!3\� � /+�����6��# ��_'� ��_ � �$+$+t+G��_ � 3ki:p�3,=^E!= �M #&
�!3�=�&
)'�,EK"O=Z-,)g7:=t$A-87 � �0/+� ��#%3� F&s�43,=
7:=G&
�! �-I$A�! .)'-}&J=^�%� �s3,=
&J=%�'��)AQv�� .-,V�&s F& 


� � /kLN�����,W��^LN����_'�qW��$+$+t+ �%L�����_ � W��%L�_'�G��#`W��$+t+$+ �^LN_ � ��#`W��%L�_'� ��_ � W��$+$+$+G�^LN_'�9��_ � W��
LN_ � ��_'�OW��^LN_ � ��_��%W��t+$+$+9�%LN_ � ��_ � W��$+$+$+9�%L�_ � ��_'�OW��$+t+$+ �^LN_ � ��_ ��� �OW�3 L T � T W

�r-m)'�43,=%E�pD)'Eq7�&Oiu�!3,=%E4=� F&
$17: �E4=G"O�4=G7C�� .-,V�Q;E!)+] ���!) �8i6)'-,=l�. �-,V�Q;E4)'] ���!)1=a$'"q3m-,)g7:=
_ 5<i�)+-,=_�� �-�V�Q;E4)'] =G$+"o31-�)g7:=P_956�!) #�i�$A-871)'-,=_�� .-,V�Q;E!)+] _ 56�!) _ � ���J����� �1�$+$+$+ ��x ��� ����
Lh <� =k�.i`�!3�=l&J�,\�/'Eq$G[,35)AQ^
 "O)+-:�K$A �-� �-,/l)'-���?@-,)g7:=G& _ 5N��� � � �$+t+$+ � x8i  #&�$�"�)']�[,�.=%�!=
/'EK$A[,3
)'-}�!3,=a&J=�-�)g7:=G&oWK�U��&*pD=
"%$A- &J=%=ki8�!3�=%E!=Z F&�)'-���?�)+-,=�[8$A�43xQ;E4)'] ���!)P7:=G&
�! �-I$A�! .)'-}-,)g7:= �
"O)+-8&J #&J�! .-,/_)AQu�43,=
&J �-�/'��=Z�. �-,V}LN�����,W �,3,)GpD=%fk=%E%i�$ [I$A�!3lQ;E!)+]����!)_�!3,=Z)+�!3,=%Ed7:=G&
�! .-8$A�4 �)'- #
]l$%?P"O)'-g�q$G �-}$A-g?�-g�,]�\8=%ED)AQv�!3,=Z-,)g7g=G& _ 5�������� �t+$+$+G��xIi8$A-87l �-}$A-g?�)'EK7:=%EZL;E!=OQ;=%EU$G�F&
)��4)
9  ./'�,E4= T � �GWq�

0C=Z-,)Gp�7g=Oz8-,=Z�!3�=M�. �-,Vg9<7:=%�F$%?�Q;�,-I"O�! .)'-!� Q;)+E>�43, F&s .-8&J�K$A-8"�=M)GQ�VXWZY�[]\}$'& 


�PL��GW �
�				� 				�
 � �y XQ �^��L������IW
U2�  XQ �^��L�
 ��#�W���
PQS�

 5��� XQ �^��L�
 ��_ 5FW���
!Q �

L T � c W

��&D$�E!=G&
�,���D)AQv�!3, #&�7:=Oz8-, .�! .)'-�ig XQ��!3�=�[8$A�43�Q;E!)'] �M�4) #�[8$'&4&J=G&��!3,E4)'�,/+3l-,)g7:= _95wQ;)'EU&
)']�=
�!i��!3,=%- $17:=%�F$%?1=Gbk�8$G�s�!) 
 5D F&Z �-8"O��E!E!=a7m$A�.)'-,/1�43,=��. �-,V@�!3I$A���.=G$'7�&M�!) _95r�\9  .-8$A�.��?ki��43,=
7:=%�#$%?�$G-87�7:=^�F$%?�f+$AE4 F$A�4 �)+-x�4)'�.=%Eq$G-8"O=G&�$GE!= �W�  � i8$A-87 �"� U:i,E4=G&J[8=G"��! �fk=^��?k�

�r�> #&>)'\gf: .)'�8&U�!38$G���!3, #&*�4Eq$G-8& Q;)+E!]l$G�! �)+-@"%$A-1\8=�[8=%E
Q;)'E!]P=G7� �-�[8)+��?g-,)']� #$A���! .]�=k�s0@=
-,)Gp�&J3,)Gp5�!3I$A�v$*Q;=G$'&
 �\,�.=u�!E!=^=s=%�g F&
�q&`Q;)'E��!3,=Y$A\8)Gfk=s �-I&J�q$G-8"O=D)AQ�VPWZY�[ \� XQI$A-I7�)'-,�.?M �Qe&J=^�
. 38$+&u$M[8$GE!�! .�! .)'-��v�<Q . 38$+& $�[8$GE!�4 ��! .)'- . � i . � ic�43,=%- . � �0/ 

� � �$+$+$+9� 
�� M�3�Q;)'ED&J)+]�=2y�� xI�
�s3,=_�!E4=%=�"�)'-8&
 F&J�4 �-,/})AQY[8$A�432LN�����,Wd$A-871[8$A�432LN����_ � � W��%L�_ � � ��_ � � W��$+$+t+ �%L�_ � M�� � ��_ � MhW��%LN_ � M ��#`Wqi
 F&s�43,=%-}$�Q;=G$'&
 �\,�.=��!E4=%=�Q;)'E2VXWaYb[]\�i8$'&s�43,=
7:=%�#$a?�$A��)+-,/_\w)+�!3}[8$A�438&* #&s=Gbk�8$A���4)  � �

H )'-gfk=%Eq&
=%��?jiw�.=%�^4 \8=P$�Q;=G$'&
 �\,�.=��!E!=^=MQ;)'E5VXWaYb[]\�� �s3�=%- 4�]��I&J�U �-8"O�.�87:=
�!3,=�[8$G�!3
LN�����,W6)GQD7:=%�#$%?  � i�$'&��!3, #&s F&��!3,=Z)+-,��?�[I$A�!3�Q;E4)'] �!3,=
&
)'�,EK"O=Z�!) �8�u�`=%�

LN����_ � � W��%L�_ � � ��_ � � W��$+$+t+ �%L�_ � M�� � ��_ � M W��%LN_ � M ��#`W L T � gkW
\8=��43,=_[8$A�43CQ;E!)+] ���!) #C)+-m�!E4=%= 4M�4;k .-8"O= 4  #&M$�Q;=G$+&J .\,��=��4E!=%=P$A-87 �R� Ugi �43,=�7g=%�F$%?
$A�.)'-,/{�!3,=}�F$A�4�!=%E_[8$G�!3n #& =abc�8$G�>�4)  � i�$A-87 y�� x2L Q;)+E� �Q5y �|x8i��!3,=}[8$A�43 Q;E!)+] � �4)



� T

s

v u

r r

r

2

3

0

0

0

1

a2

a

a

a
a

a1

1

2

2

3

3
A/2

a

a

a

3

1

9  ./'�,E4= T � � 
��r-8&
�q$A-I"O=�)AQjVXWaYb[]\@"O)'E4E!=G&
[8)'-87: .-,/l�!)}$A-1 .-8&J�K$A-8"�=�)AQ $6e & \)(F\)(+*�,�p� ��43
. �0/ �1� �2� �23

#nps)+�,�F7m .-8"O���I7:=}$A���'_95N��� � � �$+t+$+G��x8iY$A-875�!3,=}7:=%�#$%?5$A�.)'-,/m�43,=�[I$A�!3�ps)+�,�F75=Gbc�I$A�'��i
"O)+-:�4Eq$'7g F"O�4 �-,/
)'�,E�3g?:[8)+�!3,=G&
 F&u�!38$G�'4n F&s$MQ;=a$'&J .\,��=d�!E!=^='Wq� �s3,=%-�i � =5���� 
�� F �  � i: .]�[,�.?: .-,/
�!3I$A� . � � / 
 � � �$+$+$+G� 
 � M 3ki .�� � . B . � �����ig F&�$�[8$AE4�! .�! �)+-l)AQ . � �

�s3,=�-,=^�:�u"q38$G[,�!=%Eu .-:�4E!)g7:�8"�=G&u$M3,=%��E! F&
�! #"�$A[,[,E4)k$+"o3l�!)
7:=^�!=%E4]� �-, .-,/�Q;=G$'&
 �\,�.=>�4E!=%=G& Q;)+E
$A-g?l$GE!\, .�!Eq$GE!?� .-8&J�K$A-8"�=M)GQ�VXWaYb[]\��



� c

� � ��� ��� 	 �

� �'� ��� � 	3� � 	 �N� � � � � 	 � � � � 	 � � 	

� ��� �

�r-C�43,=�[�E!=%fg �)+�8&Z"o38$G[,�!=^EMpD=�3I$afk=�Q;)+E!]_�,�F$G�!=G7��43,=_[,E!)+\,��=%] i`p�3, F"q31ps=_p� ��.�6p� ��.�u$A�49
�!=^]�[,�u�!)_&
)'��fk=j�u��& ]�=^-:�4 �)'-�=G7 \8=OQ;)+E!=ki87g�,=��!)_�!3�=>Q<$'"O���438$A���43,=Z[,E!)+\,��=^]| .-�bk�,=G&
�! .)'-� #&
~2��9<"O)']P[,��=%�4=kiG-,)�[8)'�.?:-�)']� #$A�8$G��/')+E! .�!3,]� #"�&J)+���,�4 �)'-�Q;)'ED ��u F&6�. �Vk=%�.?M�4)Z=%�: #&J�^�6�r-8&J�4=G$'7eicpD=
�8&
=_$�3�=%�,E! #&J�4 F"%$G��$A[,[,E4)k$+"o3��t� -1�43, F&d"o38$G[,�!=^E>pD=�p� ����v7:=G&4"OE! .\8=_&J=%fk=%EK$A��3,=%�,E4 F&
�! F"^&*p�3, #"o3
$A�4�!=%]P[,�u�!)�"�)'[8=Zp� ��!3P�!3,=-VPWZY�[ \�[,E!)+\,��=^]1��0C=�p� .���e$A�#&J)�[,E4)Gfk=>�43,=% �EY"O)'E4E!=G"��!-,=G&4&u$A-87
$A-I$A��?g�%=Z�!3�=% �ED�! �]P=�"O)+]�[,�.=%�: .�
?k�

� 
�	 	?�	��" �8�:� ��# ����
�� � �
� ���'"$�

H )'-8&
 F7:=^E�$G-@$A[,[��� F"^$A�! .)'-1E4�,-,-, .-,/l$A�Z-,)g7g=P�ki�$G-871&J�,[�[w)j&J=��438$A�d�!3,=_$G[,[,�� #"%$A�4 �)+-1 F&J9
&J��=G&�$�E!=Gbk�,=G&
� Q;)+E>=G&
�q$G\,�� #&J3, .-,/�$�]_�,���4 F"%$+&J�D"O)+-,-,=G"O�4 �)+-�p� ��43�7g=G&J�4 �-8$G�! �)+-}&J=%�'� �u�U��)'-�/
p� ��43l�!3,=�E4=Gbk�,=G&J�^i:�43,=
$A[,[,�. F"%$G�! .)'-}$A�#&J)_&J��[,[,�� .=G& f+$G���,=G& Q;)+E��!3,=Z[8$G�!3 7:=%�F$%?_�!)+��=%EK$A-8"O= �xi
$A-I7� �-g�!=%E49r7:=a&J�! .-8$A�4 �)+-�7:=%�#$%?Mf+$GE! F$G�! .)'-��!)+��=%EK$A-8"�= � �+�!3,=G&
=sf+$A�.�,=G& E4=	�8=G"���"O=%E!�K$A .-�bk�8$A�. ��
?Z)AQ
&J=^E!fg F"O=DE!=Gbk�, �E4=%]�=%-g�q&8p�3, F"q3��!3�=�-,=%�
ps)+E!V�]_�8&
� /+�8$AEK$A-g�!=%=� .-�)'Eq7g=%E6Q;)'E6�43,=�]������! #"%$'&
�6&
=G&J9
&J .)'-l�!)�[�E!)g"O=%=a7`�u��& [I$AE!��)GQ6�43,=Z"O)+-,-,=G"��! �)+-�=G&
�q$A\��� F&
3,]�=%-g�u[,E!)g"�=G&!&�i,�,[8)'-lE!=G"�=% �fg �-,/Z�43,=
E!=abc�,=a&J�%ij$>]������! #"%$'&
���!E4=%=�&4$A�! #& Q;?g �-,/ "O)'-8&
�!EK$A �-g�q&DL T � �AW�$G-87lL T � �cW�-�=%=G7,& �4)�\8=U7:=%�4=%E!]� .-,=G7`�
�r-��!3� F&s"q38$G[,�!=%EDps=�[�E!=G&
=%-:�Y$A�./')'E4 ��43,]l& �438$A�U"^$A-�\8=Z�8&J=a7��!)_"O)+-8&J�4E!�8"��U&J�8"q3l$��!E4=%=k� 1>��E
$A�./')+E! ��43,]l&Z)'[8=%Eq$G�!=}�,-87:=%E��43,=}$'&4&J�,]�[��! �)+-m�!3I$A�P"O)']�[���=%�4=� .-:Q;)'E4]l$A�4 �)'-{E!=%/j$AEq7g �-,/1�43,=



�$g

-,=%�
pD)'E!V{�!)'[8)+��)'/+?n #&�&
�!)'E4=G7 �.)g"%$A�.��?5$G��-�)g7:= �kis]l$AVg �-�/� ��_[8)k&4&J �\���=��4)m7g=%�!=%E4]� �-�=��43,=
]_�,���4 F"%$+&J�U�!E!=^=_$A���43,=P&J)'��Eq"O=_ ��K&J=%��Q4� �s3� F&M .-:Q;)'E4]l$A�4 �)+-1]l$%?�\8=�"�)'���.=G"O�4=G7�$G-87C�,[e7,$G�!=G7
�8&
 �-,/_)'-,=Z)GQD&J=%fk=^Eq$A�e=%�g F&J�4 �-,/
�!)+[w)+��)+/'?g9h\,E4)k$+7,"%$'&
�
$A��/+)'E4 ��!3�]l&%7 ���09r�
�s3,={&J=Gbk�,=%-8"�=1)AQ_$+"O�! .)'-8&��K$AVk=%-2\g?2-,)g7:=?�m7:�,E4 �-,/5�43,=m"�)'�,EK&J=@)AQ_"�)'-8&
�!E!�I"O�! .-,/�$

]_�,���4 F"%$+&J���4E!=%=_ F&Z ����.�8&J�4Eq$G�!=G71 �-m�43,= �8)GpY"o38$GE!�Z)AQ 9  ./'�,E4= c � �'i6p�3�=%E!=�pD=�3I$afk=�$'&!&
�,]�=G7
�!3I$A���43,=�f+$A�.�,=G&�)AQZ�43,=17g=%�F$%?�$A-8727g=%�F$%?mf+$AE4 F$G�! �)+-2�!)+��=%EK$A-8"O=a& � $G-87 �:iDE!=G&
[w=a"O�! .fk=%��?ki
[,E4)Afg F7g=G7m\:?m�43,=1$G[,[,�. F"%$G�! �)+-2$GE!=l-,=%/+)'�! #$A\,�.= � �2�d&�$ z8Eq&
��&
�!=%[�is�!3,=l�4E!=%=l)AQM&J3,)+E!�!=a&J�
[8$G�!38&*Q;E4)'] ���!)P$A����-,)g7:=a&> �- �  F&U"O)'-8&
�!E4�8"O�!=a7 �w�43, F&U"%$G-1\w=t$'"q3, �=^fk=G7��8&J .-,/��U <
V�&J�!EK$ 
 &
$A�./')+E! ��43,] 7 � T 9<i�p�3� F"q3�i`Q;)'E
7:=%-8&
=�/+Eq$G[,38&Mp� .�!3 �m-,)g7:=G&�i �q$GVk=G&>�4 �]�=���L � � Wq�_�`=%� 4��Z\8=
�!3� F&>�4E!=%=
)AQU&
3,)'E4�!=G&
��[8$G�!38&����hQ 4��Z7g)k=G&�-,)'�
&!$G�! #& Q;?��43,=�[I$A�!3{7:=%�#$%?�"�)'-8&
�!Eq$G �-g��L T � �GW>-�)
�!E4=%=�]�$a?�&!$A�4 F&rQ;?x .�%i8 �]�[���?g �-,/��438$A���43,=�7g=%�F$%?l�!)+��=%EK$A-8"O= � &J�,[,[��� �=a7x\g?x�43,=�$G[,[,�. F"%$G�! �)+-
 F&s�4)k)��4 �/+3:� �,-,=%/')+�! #$A�! .)'-}]l$%?��!3,=%-l\8=�-�=G"O=G&4&!$AE4?��!)_7g=%�!=%E4]� �-�=�$���)k)j&J=%E�f+$A�.�,=Z)AQ �l�

;k�,[,[8)j&J=�-,)Gp �!38$G�M�43,=lLh)+E! ./' �-I$A�u)'EZ-,=%/+)'�4 F$A�4=G7wWUf+$A�.�,=�)AQ �  F&�&
�8"o31�438$A�Z�43,=�7g=%�F$%?
E!=abc�, .E!=%]P=%-:�DL T � �GWu F& ]P=%�6Q;)'E��!E4=%=^4��%�u�hQ 4��U$G�F&J)�]P=%=%�q&6�43,=Z7:=%�#$%?�f'$GE! #$A�! .)'-lE!=abc�, .E!=%]P=%-:�
L T � �kW��43,=%- 4��_ F&_$ Q;=a$'&J .\,��=l�4E!=%=�Q;)'E_�!3� F&� �-I&J�q$G-8"O=l)AQ �!3,= VPWZY�[ \ [,E4)'\,�.=%]1iu$G-87 �43,=
]_�,���4 F"%$+&J�
&J=G&4&J .)'-n]�$a?@�q$GVk=�[,�#$'"O=l)Gfk=%E��43,=l�!E4=%=l)AQ
&
3,)'E4�!=G&
��[8$G�!38&��n�d&�$ E4=G&J�,�.�%i6�43,=
E!)+�,�!=_7g=%�!=%E4]� �-I$A�! .)'-l[,38$+&J=_"O)+]�[,�.=%�!=G&�&
�8"%"O=a&!& Q;������?ji8$A-87��43,=_"O)'-�-,=G"O�4 �)'-}=G&J�K$A\,�. F&
3,]�=%-g�
[,E4)g"O=G&!&�]l$%?��!3,=^-�[,E4)g"O=%=G7Z�!)Z$U&J�,\I&J=Gbk�,=%-g� [�38$'&
=ZLr&J�I"o3t$'& \8$G-87:p� #7:�!3�E4=G&J=%E4f+$A�! .)'-t$A��)+-,/
�!3�=M[I$A�!3I&*)GQu�!3,=Z�4E!=%=kig=%�q"+�XWq�

1U-��!3�=�)'�!3�=%E 3I$A-87`i+ ��� F&�[w)j&!&
 �\,�.=��!38$G� �4E!=%= 4�� Q<$G ��k�!) &!$A�4 F&rQ;?�"�)'-8&
�!Eq$G �-g�sL T � �cWq�u�r-
�!38$G�
"%$+&J=kig)'�,EU$G[,[,E!)j$'"q3� #& �!)�3I$afk=d�!3,=
&J)+�,Eq"�=�=%�g=G"O�,�4=Z$�&J=G$GEq"q3l$A�./')+E! ��43,]� .-l$A-}$A�4�!=%]P[,�s�4)
"O)+-8&J�4E!�8"O��$�-,=%p{�!E!=^=6 �-Zp�3, #"o3Z�!3�=s7g=%�F$%?�&�$A��)+-,/d$A���g&
)'�,EK"O=%9<7:=G&
�! �-I$A�! .)'-
[8$A�438& &4$A�4 F& Q;?d\w)+�!3
L T � �GW�$G-87CL T � �kWq����$+&J=G7l)'-}�!3,=ZE!=a&J�,�.�q&�)AQu�43,=Z[,E!=%fg �)+�8&U"o38$G[,�!=^E%i,3,)Gps=^fk=%E%i�$A-1$G��/+)'E! .�!3,]
�!3I$A�s=�;l"O .=%-g�!��?t&J)+��fk=G&u$A-g?P$AE!\� ��!EK$AE4?� .-8&J�K$A-8"O=U)AQbVXWaYb[]\�]�$a?
-,)'��=^�: #&J�%ik]�=a$A-, .-,/Z�!38$G�
�!3�=�&J=a$AEq"q3�$G��/+)'E! .�!3,]�38$+& �!)d=%]�[,�.)A?d$�3,=%�,E4 F&J�4 F"D$A[,[,E4)k$+"o3��v�>=%fk=%E4�!3,=^��=G&4&Oi%&
�,[,[8)k&
=>�438$A�S$
3,=%��E! F&
�! #"s$A�./')+E! ��43,]  F&v$af+$G ��F$G\,��=jik$A-87��!3I$A�u ��6E4=%�!��E!-8&u$��!E4=%=�p�3, F"q3�"�)'-8&
�! ��4�,�!=a& $Z&
)'�����! �)+-

���	��

���������
����������������� ��!"��#$�����&%'����(")*��#�+����	#$+,���-#$+��*�.�����	�$�0/ ��!"!1����(2�3(54768#$+��9���:���

;/<��#$

�.�8!=�06
�$�<�$���
#*

�>�"(7����� ��(���#$

���?���@#�+��1A.�����


#B61���@�$�����7
;/C�1���*���<�D/ ��

�.�3(E476=����!"�9���9���
�F���@#�+��8�$�3/C��

�������9

�G#$+��
!8���
#$
H/����$#5���������JILK	��M������<�3NO���1�
�����P���"#$+��?�������.#$
H��#��3(Q�����
�����-(7�P���.#1(7
SRT���"�$

���:
VUW/����7#$�
6X���$�.!Y#$+��
����

��

�����W�.�����[Z�

�-M	+�
H/$+E/��������84����$
H/\��� ��(7�9�����$�����]
H/ �8/����G4��[�������D���7#����3(�^<N�

#	!-�0684��9�,�����$

4��
�*���.�	#$+��
!8���
#$
H/����$#	�����$��
_�.�`#��-���$��/ ���0(WI9aB#*

�9���
�$�1/ �.��/ ��

����4��
��#�+���#*

��/ ���7#�
_�.���*#$�*b ��

�G#�+���!8�:�_#�
H/�����#	�$�����$

���E4��
��RW�����3(Q#$�G���3/ ��

���<�$�1�Cc2�,�3/ #��3(d#��G� c����<�$

����/ �E�G�
��M�����A.�����


#B6G���e�$�<�$�7
H/ �G�����?�$�������
#����e#�+��1���<#BM@�.�$fWg �


����4:
_�


#B65#$�5�������D���7#����9#$+:�e

��

#�
;�������3A.��

�$��!"���7#$�0I



� �

����� � � � � �
���

����� � � � � �
���

�

�

����� � � � � �
���

�

�

�

�

����� � � � � �
���

� �

���
	���
�������
�
�������������������
���� 
!
"���$#���%&��'

( �*) ( 	 ( )$��)
+,���-).���-���"���0/�
��1�2� ���1#�����
 ( 	�� 
 ( �-	 ( 	�3

4,5
6�7�8 5:9<;<=�> 8 9@?

�2A
5<=�9B> 5BC�DFE�G

H*��I-�

 ( � 
���J ( 
���#����"
 ( 	K�2
 ( �-	��
� L��-��
�
�����#���% �M'ON ( �-% � 
 ( �-	

P���
�����	Q���R� 	�#Q��
��-S


��1�-L�
�� ( 	��R	���JT
��������

P���
�����	Q�U� 	�#Q��
��-S

V����

H*�

VW���

VW���

H*�

H*�

P���	X� % I-�-� ( 
���)ZY�[]\�^�_

4,5
6F7�8 5<9<;<=�> 8 9@?

��A
5<=�9B> 5BC�DFE�G

4,5
6�7�8 5:9<;<=�> 8 9@?

�2A
5<=�9B> 5BC�DFE�G

H*��I-�

 ( � 
���J ( 
���#����"
 ( 	K�2
 ( �-	��
� L��-��
�
�����#���% �M'ON2� � ( � 
 ( �
	�N ( �-% � 
 ( �-	

H*�

VW���

`-
��-S

4,5
= 6�6 DFa-9<=�b c DdG

e�f

9  ./'�,E4= c � � 
H9 ��)Gp�"q38$GE!�s)GQ6)+�,Ed$A[,[,E4)k$+"o3}�!)�)'\��q$A .-, �-�/�$�]_�,���4 F"%$+&J�u�!E4=%=>Q;)+E>�43,=0VXWaYb[]\
[,E4)'\,�.=%]

�!)l�43,=�/' .fk=%-� .-8&J�K$A-8"O=�)GQ��43,=;VPWZY�[ \1[,E!)+\,��=%] �w�43,=%-@$��!E4=%=�Q;)'E��43,=_]��,�.�! #"%$'&
�U&J=G&4&J �)+-
38$+&*\8=%=%-�Q;)+�,-87`�
�>)Gps=%fk=^E%ig$�3,=%�,E4 F&
�! F"d$A��/+)'E4 ��!3�]�]l$%?�Q<$A .�`�!)_7g F&!"�)Afk=^E�$MQ;=G$+&J �\���=��4E!=%=kig=% ��43,=%ED\w=a"%$A�8&
=

-,)P&J�8"q3��4E!=%=Z=%�g F&
�q&s)+E>\8=G"%$G�8&J=
)AQv�!3,=
 �-,=��`=a"O�! .fk=%-,=G&4& )AQS�!3,=
&J=a$AEq"q3}&J�4Eq$A�4=%/'?l=%]P[,��)G?k=G7`�
1U�!3,=^E �438$A-}$G\8$A-87g)'-, .-,/��!3,= "O)'-,-�=G"O�! .)'-P$A�.�!)'/+=%�!3�=%E%ig�!3,=U)'-,�.?�"�)'�,EK&J=�)GQv$'"O�4 �)'-�$af+$G ��F$G\,��=
�!)}�!3,=P$A[�[,�� #"%$A�4 �)'-{$A�
�!38$G��[8)' .-:�
ps)+�,�F71\8=��!)} �-, .�! F$G�!=_$G-,)'�43,=%E�E4)'�,-I7C)AQU-,=^/')'�4 F$G�! �)+-8&
 �-�3,)'[8=1)GQ�7g=%�!=%E4]� �-� �-,/@$C-�=%p�f+$A�.�,=�Q;)'E_�!3,=@7g=%�F$%?m�4)'��=^Eq$A-I"O= �gi*)+-,=��438$A�Pps)'���F7n\8=
$'"^"O=%[,�K$A\,�.=x�4)m$G����[8$GE!�4 �=G&� .-:fk)+��fk=G71 �-��!3,=l]_�,���4 F"%$+&J�
&J=G&4&J .)'-��2�hQ &J�8"q3�$ f+$G���,=}"%$G-n\8=
$A/+E!=%=a7��,[8)'-��43,=d&J)'��Eq"O=�pD)'�,�#7 /+)��!3,E4)'�,/+3l$A-�)'�!3�=%Es .�!=%EK$A�! .)'-_ �-_�!3,=��8)Gp�"q38$AE4� )GQ 9  ./'�,E4=
c � �'i,)+�!3,=%E4p� F&
=M�43,=Z]������! #"%$'&
�D&J=G&4&J �)+-�pD)'�,�#7�3I$afk=Z�4)�\w=t$A\8$G-87:)+-,=G7`�

�>-2$G���4=%E!-8$G�! .fk=��!38$G��ps)+�,�F75E!=G&
�,���� .-2$@"O)'-I&J F7g=%Eq$G\,��=}&J[8=%=a7:9h��[2)AQZ�43,=�-,=^/')'�4 F$G�! �)+-
[,E4)g"O=G&!&spD)'�,�#7 \8=��4)_7:=G&
 �/'-P�!3,=d&J=G$GEq"q3l$A�./')+E! ��43,] &J)��438$A�� .�D$A��pY$%?,&uE!=%�4�,E!-8&�ig$A]�)+-,/��43,=



�#!

�!E4=%=G&Z"O)+-8&J #7:=%E!=a7`i �43,=�)+-,=�p� .�!3m�43,=�&
]l$A�.��=G&
�Zf'$G���,=_)AQ � D  �-�L T � �cWK���r-87g=%=G7`i�E!=%/j$AEq7g��=G&4&
)AQdp�3,=%�43,=%Et$1&J)'�.�,�! .)'-5�!)1�43,=l/' .fk=%-m �-I&J�q$G-8"O=�)GQ0VXWZY�[]\m[�E!)'\���=%] =%�g F&J�K&M)+E�-,)'�^i �43,=
�!E4=%=_"O)+E!E!=a&J[8)'-87g �-,/l�!)P�!3,=_&
]l$A�.��=G&
�>f+$A�.�,=�)AQ � D  F&U�!3,=�\8=G&
�M�4E!=%=
�!38$G�
"%$A-1\8=_)'\,�K$A �-�=G7
p� ��43��43,=
&J=G$GEq"q31$A�./')+E! ��43,] $A�U38$A-I7`�U�<Qv�!3� F&��!E!=^=M #&>$%f+$A .�F$G\,��=
$A�U�!3�=��!=^E!]� .-8$A�4 �)'-P)AQu�43,=
$A�./')+E! ��43,]1ik$G���8�!3I$A�u38$'&u�!)Z\8=Z7:=%�4=%E!]P �-,=G7Z7:��E! �-�/��!3�=�-,=%/')+�! #$A�! .)'-�[�E!)g"O=G&4&  #&Sp�3�=%�!3,=^Es$G-
$'"^"O=%[,�K$A\,�.=���=%fk=%��)GQUbk�8$A�. ��
?l)AQ*&J=%E4f: #"O=�"%$G-C\8=P&J�8&
�q$G �-,=G7�Q;)'EZ�43,=�/' .fk=%-1f+$A����=�)AQ�� D $A-87
�!3�=%E!=� #& -�)�-,=%=a7��!)lE!=%[8=G$G�Z�!3,=_E!)+�,�!=P7:=%�4=%E!]� .-8$A�4 �)+-�[,E4)g"O=G&!& �6�!3, #&� F&�&
3,)Gp�-m �- 9  ./'�,E4=
c � �'�
�s3,=xQ;)+���.)Ap� .-,/{&J=G"O�4 �)+- [�E!=G&
=%-:�K&XVXWZ[Eediu$ -,=^p�]������! #"%$'&
�Z�!E!=^=x3�=%�,E! #&J�4 F"l7:=G&
 �/'-�=G7

�!)}&
)'��fk=��43,=PVPWZY�[ \C[,E4)'\,�.=%]1�D9I)+���.)Ap� .-,/l�!38$G�%i�ps=P&J3�)Ap 3,)Gp �!3,=�\I$'&J #"  #7:=G$�\8=%3, .-87
VXWa[3e�"%$A-_\8=��8&J=a7 �4)�7g=%fk=%��)+[_$�&
)'�����! �)+-��!)Z�43,=�"�)'E!E4=G&J[8)+-87: �-�/ �
	*vLn4(5u.- [,E!)+\,��=^]1iA <� =k�.i
�!3�=>[,E4)'\,�.=%] )GQ��,[e7,$G�! .-,/��43,=�]������! #"%$'&
� �4E!=%=� .-�E!=G&
[8)'-8&
=��!)ZE!=a"O=% �fk=^E E4=Gbc��=G&J�K&�Q;)'E!<
)' .-, �-�/
)'EU��=a$afg �-�/�$A-})'-,/+)' .-,/�]_�,�.�! F"^$'&J�D&
=G&!&
 �)'-��

� 
�� �����'��� ' � �8�'�����'"$� � �������0� � 
 �)	 �	��" �8������# � ���������

�`=%�'4���\8=Z�!3�=M�4E!=%=d)AQS&J3,)+E!�!=a&J��[8$G�!38&sQ;E!)+]�&
)'�,EK"O= �M�!)��43,=�-,)g7g=G&* .-��!3�=�7g=G&J�4 �-8$G�! �)+-
&J=^�P� Q;)'E_�!3,=}]��,�.�! #"%$'&
��"�)'-,-,=a"O�! .)'-n��-87:=%EP"O)'-I&J F7g=%Eq$G�! �)+-��2�`=%�_�8&_$A�#&J){$'&!&
�,]�=}�!38$G�
4��d]�=%=%�K&*�43,=�7:=^�F$%?lE!=Gbk�, �E4=%]�=%-g��L T � �AWqie\,�,�Z�!38$G�� �� 7:)k=G&>-,)+�Z]�=%=%���43,=_7:=%�#$a?lf+$AE4 F$G�! �)+-
E!=abc�, .E!=%]P=%-:�dL T � �cWK� �s3,=;V5lGk n
	 WLn43�uKn + uKsFv [ *9k + u.-Gn0/�+�ejk 2 s43�u + � ( �.��BZ�1� �+i87:=a&!"OE4 �\8=G7x .-
7:=%�K$A .�� �- 9  �/+�,E!= c � g:ie"%$G-x�43,=%-}\w=Z�8&
=G7x�4)�&
=G$AEK"o3l�43,E!)+�,/'31�43,=
&J[8$+"O=�)GQ -GnFv �Fu �Fn +Jls�4E!=%=a&
Lh <� =k�.i �4E!=%=G&
&J[8$G-,-, .-,/ ��$G-87m�!3,=�-�)g7:=G&� �- � W�Q;)+E_$xQ;=G$'&
 �\,�.=�&
)'�.�,�! .)'-5�!)1�43,=EVXWaYb[]\
[,E4)'\,�.=%]1�`VXWZ[Ee�=% .�!3,=%EdE!=%�4�,E!-8&
$�Q;=G$+&J .\,��=��4E!=%=ki�)'E^i 38$%fg �-,/�Q<$A .��=G71�!) 7: F&4"O)Gfk=%EZ&
�8"o3 $
�!E4=%=kik ��DE!=%�4�,E!-I& )'-�=�p�3, F"q3}Lr$cWD&4$A�4 F& zI=G& �43,=Z7:=%�#$%?_"O)'-8&
�!EK$A �-g��L T � �AWD$A-I7�Lh\`Wu3I$'& �43,=��.=G$'&
�
f+$A�.�,=�)AQ � D n4(5sFv 2 + � l�+ 3 lGl / -GsFv /tu �7l�3Gl�� � 	 + � l�n*k 2Fs43 u + � (�� �s3,=�\8$+&J F"� #7:=G$�\8=%3� �-87��43,=
)'[8=%EK$A�4 �)'-})AQ�VXWZ[Ee2 #&s-,)Gp�7:=a&!"OE4 �\8=G7`�

�`=%� � \8=l�!3�=�7g=G&J�4 �-8$G�! �)+-�&J=%�^iu$A-87�$'&!&
�,]�=�Q;)+E��43,=l]�)']P=%-:�d�!38$G�_$ Q;=G$+&J .\,��=��4E!=%=
4 � L � D ��� D WP&J[I$A-,-, .-,/ �m$A-I7 $5&J��\8&J=%�l)GQ � 38$'&}$A��E4=G$'7g?n\8=%=%- 7:=%�4=%E!]� .-,=G7`���`=^�
@
� � B L�� VP� D W6\8=Z�!3,= &J=%�D)AQS7:=G&J�4 �-8$G�! .)'-l-,)g7:=G&s-�)'�� �-P�!3,=��4E!=%=�4 �k �-P)'�!3�=%E�ps)+Eq7,&�i
-,)@[8$A�438&�Q;E!)'] �!3,=}&J)+�,Eq"�=����4)1�!3,=l-,)g7g=G&  .-A@ 38$%fk=�\8=%=%-�7:=%�4=%E!]� .-,=G71?k=%�%�?VPWZ[Ee
)'[8=%EK$A�4=G&s\:?P$A[�[,E!)+[,E! #$A�!=^��?P$A�,/+]�=%-g�! �-�/��!E4=%=X4��4)�=%fk=%-g�!�8$G����?
 �-8"����87:=d$A�.�`-,)g7g=G&s �-�@ �,�4)



�#�

�!3� F&s=%-87ei, ���E!=^[w=a$A�q&s�43,=�Q;)'�.��)Gp� �-,/��43,E!=^=�&
�!=%[I&�$'&���)'-�/�$+&�@��� � 

�'�E;k=^��=G"O�Y$�7:=G&
�! �-I$A�! .)'-}-,)g7:= #!QS@
�
�:� 9  .-871$ � /')k)g7���[I$A�!31Q;E!)+] $�-,)g7:=!�\Q � D �4)�#1�!3I$A���I&J=G&�-,)l-,)g7:=a&M �- � D )+�!3,=^E
�438$A- �wi�$A-87l-,)��. �-,V�&  .- � D �,-,)+�!=Z�!38$G� �_"O)+�,�F7�\8=��43,=
&J)'��Eq"O=Z-,)g7:= �k�

�:� H )+-8&J�4E!�8"O�_$�-�=%p �!E4=%=!4 ] \g?C .-8"O�.�87: �-�/1$A�.�s-,)g7g=G&�$A-87m�. �-,V�&M)GQU�!3, #&�[8$A�43m�!)1�43,=
 .-, ��4 F$A�g�!E4=%='4Zik$A-87_�,[e7,$A�4="@2�4)Z=%�,"����87:='#_$A-I7�$G-:?�)+�!3,=%ED7:=a&J�! .-8$A�4 �)+-�-,)g7g=G&u$A��)+-,/
�43, F&s[8$G�!3��

�s3,=P&J=G"O)+-87m&
�!=%[@ F&Z"OE4�8"O F$G�6�!)l�43,=�)+[8=%Eq$G�! �)+-m)AQ-VXWZ[Eedi�$A-87@p�$AE4Eq$G-:�K&dQ;��E!�!3�=%EZ=%�:9
[,�#$A-8$G�! �)+-���(�=G"%$G�����!38$G��)+�,EZ)'\=<
=G"O�4 �fk=
 F&��!)}"O)+-8&J�4E!�8"O�
$�Q;=G$+&J �\���=��!E4=%=��!3I$A�� .-8"O�.�87:=G&�$G���
-,)g7:=a&M �- � i �!3�=%E!=OQ;)+E!=_$ � /+)k)g7��1[8$A�43C .- ;k�!=%[��l$A\8)Gfk=� #&�)'-,=_p�3, F"q3�i` �QY"O)'-,-�=G"O�!=a7 �4)
4  �- ;j�!=%[��:i��!3,=_E!=G&
�,���4 �-,/l�4E!=%= 4 ] pD)'�,�#7 \8=P$�Q;=G$+&J .\,��=��4E!=%=�Q;)'EZ�!3�=�&
�,\8&J=^��)AQY�!3,=P&J=^�
)AQM7:=G&J�4 �-8$G�! .)'-5-,)g7:=G&� ��_"�)'-g�q$A .-8&O�5�r-5)'EK7:=%E_�!)�z8-I7n&J�I"o3�$�[8$G�!3�ispD=}"O)'-8&
�!E4�8"O���!3�=zy
&J3�)'E!�4=G&J�D[8$A�438&SQ;E4)'] $�-,)g7:=^��)GQ 4n�!) #�� �s3,=>/+Eq$G[,3l�8&J=G7��!)Zz8-87��43,=G&
=>[8$G�!38&u F&D"OE!=G$G�!=G7
\g?x=^�,"O�.�87: .-,/�$G����-,)g7:=G&U)AQ 4�)'�!3�=%E��!3I$A- �8i`$G-871$A�.� �. �-,V�&*)GQ 4 Q;E4)'] �!3�=�)'E! ./' .-8$A��/'EK$A[,3


� �s3�=�=%��"O���8&
 �)+-�)AQv�!3,=a&J=Z-,)g7:=G&U$A-I7��. �-,V�&SQ;E4)'] 
 /'�8$GEq$G-:�4=%=G&s�!3I$A�d"O)'-,-�=G"O�! .-,/�$G-:?P)AQ
�!3�= y�[8$A�438&>&
)�"�)'-8&
�!E!�I"O�!=G7��4)P42p� ��.�`-,)+��"OE4=G$A�4=
$�"O?,"���=k�

�r�M #&�[w)j&!&
 �\,�.=ki �43,)'�,/+3�i6�!3I$A��-�)'-,=�)GQ��43,=`yD[8$G�!38&�Q;E!)'] ���4)\#Cp� .���6?g �=^�F71$�Q;=a$'&J .\,��=
�!E4=%=k� 9I)+Eu�!3, #&SE4=G$'&
)'-�igps=UE!=%[8=G$G�u�!3,=U[,E!)g"�=G&!&6Q;)'E�$G���,-�)g7:=G&O� Q � D  �-P$A-P$A�!�4=%]�[,�v�!)MzI-87
$ � /+)k)g7���[8$A�431\8=%�
ps=%=%-@$G-:? ��QA� D $A-I7S#��
�Sfk=^-1&J)�i��!3,=_$G��/')+E! .�!3,] ]l$%?�&
�! .����-,)'�Z\8=
$A\���=Z�!)�z8-I7�&J�I"o3}$�[8$A�43 �:Q;)'E� .-8&J�K$A-8"O=ji8$MQ;=G$'&
 �\,�.=M�4E!=%=UQ;)'EU�!3, #&�7:=G&J�4 �-8$G�! .)'-}&J=%��]�$a?_-,)+�
=%�g F&
�> .-1�!3,=�z8EK&J��[��F$'"�=k��(�=G"%$G���<i,3,)Gps=%fk=%E^iw�438$A�ZpD=�ps)+�,�F71�� .Vk=Z�!3,=_$G��/')+E! .�!3,] �!)�E4=%�!�,E4-
�!3�=>\8=G&
�s�!E4=%=
Lh �-_�!=^E!]l& )GQ�]l$A�g �]���]  .-:�4=%E!9<7:=G&
�! .-8$A�4 �)'-_7g=%�F$%?�f+$AE4 F$A�4 �)+-`W6 .�s"^$A-�z8-87`�60@=
-,)Gp�]�)g7: XQ;?_)'��E�7:=�z8-, ��4 �)+-�)AQD$ � /')k)g7���[8$G�!3 &J)_�!38$G�%i, XQv$�[8$G�!3l?: .=%�F7g �-,/t$tQ;=G$+&J .\,��=��4E!=%=
4 ] "%$A-}-,)'��\8=ZQ;)'�,-87ei8$ � /')k)g7���[8$G�!3� #&s)'-,=Zp�3, #"o3
Lr$kW��43,=��!)+�q$G��7:=%�#$%?�Q;E!)'] ���!) #1Lh <� =k�.i'�!3�=Z7:=%�#$a?�Q;E4)'] ���!) �� �- 4Mik[,�.�8& �43,=Z7:=%�#$%?�Q;E!)']

���4) #x)Gfk=%E��43,=Z[8$A�43`Wu F&�$G�>]�)j&J� �xi8$G-87
Lh\`W_�43,=��!E4=%= 4 ] "OE4=G$A�4=G7�\g?�"�)'-,-,=a"O�! .-,/��!3� F& [8$G�!3_�!)^4538$'&6�43,=s�.=G$'&
�6f+$A����=�)AQ�]�$A�g �]��,]

7:=^�F$%?�f+$AE4 F$G�! �)+-m$G]�)'-�/��!3,=��4E!=%=a&M"�)'-8&
�!E!�I"O�!=G7�\g?1"�)'-,-,=a"O�! .-,/��!3�=�)+�!3,=%Ed[8$A�438&M�4)
4Z�



�*U

�r-�=G&4&J=%-8"�=kik�!3,=U[,�,E4[w)j&J=Z)AQ��43,=�/+E!=%=G7g?�E!�,�.=�Lh\`Wv$G\w)Gfk=� #& �4)�[,E4�,-,=��43,=Z&J=a$AEq"q3P&J[8$+"O=ki: <� =k�.i
�!)_[,E4=%fk=%-g�s"�=%E!�K$A �-}"%$G-87: #7,$A�4=M�4E!=%=a& Q;E!)'] E!=G"O=^ �fg �-,/ZQ;�,E!�43,=%EU"O)+-8&J #7:=%Eq$G�! .)'-��
�s3,=Z)'-,�.?�bk�,=G&
�! .)'-��438$A��E4=%]l$A .-8&6�!)�\8=
$A-8&
ps=%E4=G7��43,=%-�ig F&s3,)Gp $A-l �-, .�! #$A�8�!E4=%= 4 587958:;5;<J=

 F&u"O)+-8&J�4E!�8"��!=G7`� ��)t$A-8&
ps=%Eu�43, F&ubk�,=G&J�4 �)+-�"O)+-8&J #7:=%E�4��Gik�!3,=��4E!=%=U)AQ�&J3,)+E!�!=a&J�u[8$A�438&Oigp�3, F"q3�i
\g?m3:?g[8)'�43,=G&J #&OiD7:)k=G&�-,)'�_&4$A�4 F& Q;?{�!3,=}7:=%�#$%?mf+$AE! #$A�4 �)'-�"O)+-8&J�4Eq$G �-g�lL T � �cWK�5�`=%�P y\w=l�43,=
7:=G&
�! .-8$A�4 �)'-}-,)g7:=_p� ��43��!3�=���)+-,/'=a&J��[8$G�!31 .-��!3� F&��!E!=^=k� ;k .-8"O=Z ��U F&�-,)+��[8)k&!&
 �\,�.=��!)�]�$AVk=
�!3�=�7g=%�F$%?�Q;E!)+]��M�4)  �$A-g?l&
]l$A�.��=%Eu�!3I$A-l�!3,=
7:=^�F$%?� �-8"��,E!E4=G7�)Gfk=%Es�43,=Z[8$A�43�Q;E!)'] �M�!)  
 �- 4��%i,�!3�=�)'-,�.?l$A�.�!=%E4-8$A�4 �fk=��4)_"O)'-I&J�!E4�8"O�4 �-,/_$MQ;=G$+&J .\,��=Z�!E4=%=� #&s�!)�z8-87��.)'-,/+=%E�[8$A�438&sQ;E!)']
�M�4)�&
)']�=d)'Ed$A����)GQ6�43,=Z)'�43,=%Ed7:=G&J�4 �-8$G�! .)'-l-,)g7:=G&�� �U=%-8"O=kig)'�,Ed$A[�[,E!)j$'"q3� F&s�4)_&J�K$AE!�Up� ��43
$A-_ �-� ��! #$A�g�!E4=%='4n"O)+-8&J #&J�4 �-,/Z)'-���?�)GQ��43,=U&J3,)+E!�4=G&J�u[8$G�!3�Q;E!)'] �>�!)  Zig$A-87�E!=%[8=G$G�6�!3�=>�43,E!=%=
&J�4=%[8&U7:=G&4"OE! .\w=a7�$A\8)Gfk=��4)l"OE4=G$A�4=�$�Q;=G$'&
 �\,�.=��!E4=%=Z�!38$G��p� ��.�� �-8"����87:=
$G����)'�!3�=%E�7g=G&J�4 �-8$G�! �)+-
-,)g7:=a&O�
��)t"O)']P[,��=%�4=s�43,=�7g=G&!"OE4 �[,�4 �)+-�)GQ��!3�=Z&J=G$GEq"q3�&
�!EK$A�!=^/'?�=%]�[���)G?k=G7M\g?;VXWa[3e�i'-�)'�!=d�!38$G�

 ��U F&U[w)j&!&
 �\,�.=��!38$G��-,)�Q;=G$+&J .\,��=
�!E!=^=MQ;)'Ed�!3,=�/+ �fk=%- 7:=G&J�4 �-8$G�! .)'-1&
=%�� .-8"O���I7:=G&��!3,=t&J3,)+E!�!=a&J�
[8$G�!31Q;E!)']�� �4)  M� �U)ApD=%fk=%E^i, XQY$�Q;=G$'&
 �\,�.=��!E4=%=�=%�g F&
�q&Oie ��Up� ����S"O)'-g�q$G �- /ts4( l�[8$G�!31Q;E!)']
���!)  Z�
�s3,=^E!=OQ;)+E!=kiu XQd�!3,=l[,E4)g"O=G&4&�)AQ "O)'-I&J�!E4�8"O�4 �-,/{$ Q;=a$'&J .\,��=l�4E!=%=}&J�K$AE4�! �-�/ Q;E4)'] �43,=
&J3�)'E!�4=G&J��[I$A�!3_Q;E!)'] �M�4)  nQ<$A .�F&Oig�!3,= &J=G"O)+-87�&
3,)'E4�!=G&
��[8$A�43�Q;E4)'] ���!)  � F&s"�)'-8&
 F7:=%E4=G7_$'&
�!3�=� �-, .�! F$G� �4E!=%=_$G-871�!3,=_[,E!)g"�=G&!&� F&UE!=%[8=G$G�!=G7`�:9  �/+�,E!= c � �l&J3,)GpU&��!3�=� �-, .�! F$G�6�!E4=%= 4 587958:;5;<J=
p�3, #"o3@"O)+-8&J #&J�K&>)AQY)'-,=�[8$G�!3�i`Q;E4)'] ���!)  �9��!3,=ZQ<$AE!�43,=G&
��7g=G&J�4 �-8$G�! �)+-1 �- 4��%� �s3,=�&
=%� @
)AQU?k=^�M��-8"O)'-�-,=G"O�4=G7C7g=G&J�4 �-8$G�! �)+-8&�"�)'-8&
 F&J�K&M)GQd$A���D]�=%]�\8=%EK&*)GQU�!3,=�)+E! ./' �-I$A�D&J=%� � p� ��43
�!3�=�=%�,"�=%[,�! .)'-l)AQD-,)g7g=P nFv ��7:=G&J�4 �-8$G�! .)'-�-�)g7:=G&��!38$G� � $+"%"O #7:=%-g�q$A�.��? � =^-87:=G7l�,[1)'-1�43,=
[8$G�!31Q;E!)'] �_�!)  M�_�r-@)'�!3�=%EZps)'EK7,& @U� � B � D FIHJFIK8FILNMh�;1U�,E
&J=G$GEq"q3�Q;)'Et$PQ;=a$'&J .\,��=��4E!=%=
�!=^E!]� .-8$A�4=G&6p�3,=%-l)'-,=d F& Q;)'��-87`i,)'E�p�3�=%-��!E4=%=G&u\8$'&
=G7x)+-x�43,=>z8EK&J�2xP&J3�)'E!�4=G&J��[I$A�!3I& Q;E!)']
���!)  n38$%fk=s\8=%=%-P"O)+-8&J�4E!�8"O�4=G7`i'p�3� F"q3,=%fk=%E�)g"%"O�,EK& z8Eq&
�%�6�r-��43,=��F$G�!�!=^Eu"%$'&
=kik�!3,=U$G��/+)'E! .�!3,]
p� ��.�`E4=%�!�,E4-l�!3,=Z�!E4=%=Zp� ��43x�43,=
&J]l$G���.=G&J�uf+$A�.�,=Z)AQ � D  .-CL T � �cWq�
�s3,=Z�!3,E4=%=U]l$A .-l&J�4=%[8& [8=%E
Q;)'E4]�=G7�\g?��!3,=
$G��/')+E! .�!3,] $AE4=ME4=	�8=G"��!=G7� �- 9� �/'��E!=G& c � �gi c � T

$A-I7 c � c �s�r- 9  ./'�,E4= c � ��pD=Z&J=^=M�43,=Z[8$AE4�! #$A���.?�\��, ��.�s�!E4=%=^4�$A-87l�!3,=d-,)g7:= #!QS@�96-�)'��?k=%�
"O)+-,-,=G"O�4=G7��!) 4Z��9� �/'��E!= c � T 7:=%]�)+-8&J�4Eq$G�!=G&6�!3�=Z&J=%�.=G"O�4 �)'-�)GQv$ � /')k)g7���[I$A�!3_Q;E!)']y-,)g7:=��wi
$A�.E!=G$+7:?l �-l�!3�=��!E4=%= 4Mi�$A-87�-�)g7:= #�� �s3,=t$A�./')'E4 ��43,]�38$+&�$�"q3,)+ F"O=�)GQY$A�U]�)k&
�2y�[8$A�438&>�4)
]l$GVk=��!3,=t&J=%�.=G"O�4 �)'-�Q;E4)']1� �s3,=�-�=%p��!E4=%= 4 ] i,p�3, F"q3� .-8"O���I7:=G& #�i, F&U&J3,)Gp�-1 .-\9  ./'�,E4= c � c �
�s3,=
7:=%�K$A .�F&s)AQS�!3,=
$A�./')+E! ��43,] LJVPWZ[EeUWD"%$A-l\8=�Q;)'�,-I7x �- 9  ./'�,E4= c � gg�



� �

w

s

T

G

initial

U

9  ./'�,E4= c � � 
 �s3,=1 �-� ��! #$A���4E!=%= 46587958:;5;<>=>"O)+-8&J #&J�4 �-,/5)AQ $m[8$A�43�Q;E4)'] �1�!)  $G-87��43,=@&J=^�
@
� � BC� D F H>F K8FILNM )AQv�,-8"O)+-,-,=G"��!=G7l7:=G&
�! .-8$A�4 �)'-I&

w

s

v

U

T

G

u

X

9  ./'�,E4= c � � 
 �s3,=�[8$GE!�! #$A�.��?g9h\,�� ����D�!E4=%=^4Zi:/'EK$A[,3 
�$G-87�-,)g7:= #!QS@
i)@
� � BnLN� V!� D W
L ;j�!=%[
�AW



���

G’

u

V

l

2

1

9  ./'�,E4= c � T 
 �s3,=Z[8$G�!3}�!) �ZY #l F&�\8=% �-,/_&
=%��=a"O�!=G7P$A]�)+-,/��43,=5y�&J3�)'E!�4=G&J�U[8$G�!38&�\8=%�
ps=%=%-
��$G-87!#x �-\
 ] L ;k�4=%[%�cW

w

s

v

G

u

T’X

U

9  ./'�,E4= c � c 
 �s3�= -�=%pC�4E!=%= 4 ] $aQ;�4=%E��!3�=s$+7,7: .�! �)+-Z)AQ8-,)g7g= #�i%-,=%p{&J=%��@5)GQ8&
�! .���'��-8"O)'-�-,=G"O�4=G7
7:=G&
�! .-8$A�4 �)'-I&ML ;k�!=%[%�kW



���

5P�7<�=*Q#X-=��%��=7�%���A# @N��<w� ��)F=�
 �_�;<������%�w� O(_ � VPWZ[Ee �
��P K�GJILO���� M�� P�� M
	 K�� K�
���� K�� M���� ��� � P K���� K K�����	 P������ K�	���� G�� P�	 � 	 G�� M�	! K�	"
���#�	���� GJM�#$��%'&�( R�) - ���
�$�/K�	*#����+	 G�� M�	!� . 
���#�	���� G2M,#$�+%'&�(.- ) (+/ KEILK0�"13254 - KDG�#����/K�	���
 P6� P G�� � � � �
	�7 ��
�� 8 ��9 %;: )*<
�DG=� � � �?> �������
	�7 � 
�� ��� 9 %@: )BA (
R ( - K O M�#-�( C K0�D� < � � E�E � M�	F� P K���� K K*� K0�G����# K�� - . � P KEGJILO���� M�� P��H ( I M�#���� P K* ��B	J��K�	 P������ K�	��F� G�� P�	L�;�����NMO���P1 M�#Q� P K*��� M O M,# G2I O�� G�� PQR < %TSFUBV ) �	���
 P�� P G��D� P KW�/KNI G . �X�����NM*����1Y��ZQK0�F� P K�	 K�� G�� P�	�M�	�ILK�	�	[� P G�#Q\^]

I G - KNI_� P K�	 KW� G�� P�	a` � U�b�b=b�U'` � M�#?M�#�
�� KTG�	 M,# O����B�/K0�[���c�/KNI G .&�( �X���ed < R ���PK��$� E�E 
���#�	�������
�� Gf�g�/I�� M�
 G�	J�D��� K K*� 5 �X���3KTG�
 P�� Gh� P"` 5
U ( i'#/M�� M GJI M�j K"� 5 < %TS 5 UBV 5 ) �G�EM�#�
 I,���/KCGJI I_� P KW#����/K�	HG�#��ZI M�#�k�	D���a� G�� P"` 5 ]� - ZQM�����	 I . � M�U�1Y2QS 5l ( C K0�+m < 4onp%T4rqPS 5 ) - K�� P Kg	 K0�D���s�/K�	�� M,# Gh� M���#�	D#���� . K0��
���#�# K�
�� K�����"� P K*�G� K K*� 5t ( uHP/M ILKvmxw<zy �$�{ ( |s}

Gk�~�#���#����$�g��2�m E�E uF}����s
���#�#���
��*�����������*�����0�*� 5� ( �;���F��~�
G�Q#����$�W�P2�S 5 �$� E�E  �#��Q~+��~��G���X�����N�+���P���� ( ����#�	�������
���~f#��0uY���B~����QR ] 	��B~����J},#��+uF}�����������}�#$}���}�~=�s���B~����QR�~h#�������
G������}�#��~=���_#����$��	e},#�S 5 n������ � ~=������}�#�k�	[}�#�V 5 ]�~=��	��"����
G�����$�"~=���_#����$��	e}�#�m5n��Q~h#��~=���s~h�B
0	D~�	�	J��
G}�~������^uF}����������0���� ( I�}�#����G���* ��B	��D�a	�����������	��F��~�����	��X�����N�"�G�f�v}�#Q������#��0uY���B~����QR ]� -�( �F��������	J�W����~�����	D
G�����$	��*�����*����	J����#��+%�~�	D�$��	�
���}�� ����}�#6¡���
���}���#£¢�( ��)~�#���
0~=����}���¤ ���H ( �0#��^�����;���D��~�
G��#����$�+�"2QS 5 �������� &�( ¡�������
��������*����	�����~����Q¤+~�����#��"~=���s��~��G��	D¤ � UB��2QS 5 %T~�	L}�#6¡����0� � -"~�� ��Z�� )� ¢�( ¥[�¦��~��G�*� 5 < %�S 5 UBV 5 ) ���+}�#�
G�����$�"~=���_#����$��	�~�#��v��},#�k�	e},#���~����Q¤��l ( ¥[�¦��~��G�"m < m5n�� E�E #����$�+����~�	F#���uY� �0�0#£
���#�#���
��G�������"� 5��t ( �0#������auD�$}����*���$��� E�E 
���#�	��G����
���}���#����a�����0�*� 5 ��~�	F���0�0#�
����"�$���0�������{ ( i;�����G�0�*� 5 	�~���}�	! ���	�
���#�	�����~=}�#��*%!&�(§- ) ���0������#�� 5 ~�#��Q	��G������ ( C¨�0���Y���*�����������0�W~�����#��+�©~�#���� 5 ue},�G�Q�����W	���~=���,��	J��Z�~=�����W����ª D }�#�%'& ( H$)- � ( �0#��������X����d��������- � (��G�0������#�� E�E #��"���G�0�W	�~���}�	! ����^������}�#����0�G«'�$��	���}�#�~���}���#��$����~=�PZ�~���}�~���}���#�
���#�	����B~�},#$�-�-�(��0#��^���a�����W~=��������}������

¬L­¯®�°¨±�² c�³ g 
D´W²�°¨±�­XµG¶B­;·+¸�¹¯®$º�±�­�¶�»¨¼¾½'º�±�¶B»¨²5VPWZY�[ \6¿¦±�º$À¦¹¯²�¼



��T

� 
�� � " � ����� �&����
�
 � ��� � "$# � �'������� �	�?��� � � 
���
 "�� �������


�»¨²*·�º$±�±B²�·=¶��¨²�µ�µ�º�½�
������p­;µ�¿¨±Bº�� ­�� ²��+À��g¶�»¨²F½'º$¹�¹¯º��*­��¦®�¹�²�¼�¼£¸ ³�� º$¶B² ��»¦º!��²"��²�±#��¶�»�¸�¶
¸�¹�¶�»¨º�°¨®$» ¶�»¦²�¸�¹�®$º�±�­¯¶B»¨¼ ±B²�¶�°¦±���µ*¶�»¨²�À�²�µ�¶+¶�±B²�² ��­���¶�²�±B¼�µ�º�½�¼�¸�$ ­�¼�°¨¼%��²�¹;¸"�&��¸�±�­X¸�¶B­¯º'���
¶�» ¸�¶W­¯¶g·�¸!�&()�)�*��À�²�·�¸�° µG²�º�½D­¯¶ µO»¦²�°¨±�­XµG¶B­;·+��¸�¶B°¨±�²P­¯¶W¼�¸"�^½T¸�­¯¹a¶Bº&� ­;µB·=º���²�±*¸�½'²�¸$µ�­¯À¨¹�²�¶B±�²�²
½'º$±W¶�»¦²�®�­���²"�,�$¸�¹¯°¨²"º�½���²"��²#��­
½�º'�¨²"²"$�­;µ�¶0µ ³
-/.10202354 �76��98 �;:=<)>�> .�?'@BAC.1D"D <FE 
��*�G� �H�JILKNM OQP�R �TSVUXWZY�[ O;\]R_^1OQ` acb&R_Od\d\+efahgTb ` �
`FPi`'K=jkb ` �,b'I�I�`TM ��\�aXlnm�o &np*q)\JR_Od\d\/era#b'RsPtaiuX\�a=vdM `waxRsO�b Pi`1R �7y &iz�� �{b `T|�\xP�Riq)\xO}a#b'RsPtaiuX\�a
vdM `waxRsO�b Pi`�R �7y &�~ � ��M O�Pta�R�q)\�M `�\=��P�Riq�R�q)\Za S b'I�I�\�axRJ�"b'I�^F\cM����Q��Pi` �7y &7� ��b S M `'KkRiq)\ZR_Od\d\�a
vdM `wa#Pi|�\xOd\�|k�"�cR�q)\=b'I K M OQP�Riq S &
� >�<�<�E ��� ²��*­�¹¯¹C( ±0µG¶vµG»¨º�� ¶B»�¸�¶"¶�»¦²�¸�¹�®$º$±B­¯¶B»¨¼ ±�²�¶B°¨±�� µ�¸�¶�±B²�²ne µG¿�¸��F�¨­7�¨®�j�¸��)�5¶B»¨²
�¨º1� ²hµ�­��2o ³5� ½�
&�*�G�N±�²�¶�°¨±���µ�e � �L¶�»¦²�±�²�­Xµ��¨º�¶�»¨­7�¨®�¶Bºp¿¨±�º���² ³�� ¶�»¨²�±��*­;µ�² ��e ­Xµ�º��¨²
º�½g¶�»¦²&e��s��µ�·=º���µG¶B±�°�·=¶B²���� °¦±�­��¦®pº'�¨²�­¯¶B²�±0¸�¶�­�º'� º�½+¶B»¨²�¹¯º�º$¿Y¶B»�¸�¶Qµ�¶0¸�±B¶0µQ¸�¶�¹�­��¨²n� ³ e ­Xµ
­��¦­¯¶�­X¸�¹�­� �²��Q¶�º�µGº�¼�²"¿�¸�¶B»G¡ � ¸�¶+¹�­��¨²�¢�£�·=¹�²�¸�±B¹�� ��¸�¶+¶�»¨­Xµ�¿�º$­7� ¶Ze ­Xµ�¸�¶B±�²�²Q·�º'��¶0¸�­7�¨­��¦®�¶B»¨²
µGº�°¨±0·�²nj�¸��)�p¸�¶+¹�²�¸$µ�¶+º'�¦²�¼�º�±�²c��²�µG¶B­���¸�¶�­¯º��¥¤¦m2o ³Z� ²#�r�¨º1� ²�µ"¸��)��¹¯­7�F§¨µW¸�±B²Q¸'�F��²��
¶�º�e ­7��¹¯­7�¨²Z¨"¢1���*»¨²�±B²+¸Z�¨²"�©¿�¸�¶B»&©�½'±�º$¼ ¸Z�¨º1� ²+­7�klnmHª � ¶�ºP¸��¨º1��²Z«Gm�o­¬d«�®mHª � ­Xµ
­�� ·=º$±B¿�º�±0¸�¶�²�� ³ 
�»¨²P±�²�µ�°¨¹¯¶B­��¨®c�¦²"� ®$± ¸�¿¨»p­Xµ*¸�¶�±B²�²P¸$µ*¿�¸�¶B»¥©�·�¸!�T�¨º$¶"·�º'��¶0¸�­7��¸!�1���¦º1� ²�µ
º$±*¹�­��F§¦µFº�½¯exº�¶�»¨²�±�¶�» ¸!��l^­�¶0µ�²�¹
½ ³°� ��� ²�²��*��¸�¹¯¹�º�¶�»¨²�±X�¨º1� ²�µ*¸��)��¹¯­��T§¨µFº�½¯e±��²�±B²+±�²�¼£º!��²B�
¸�¶D¹�­��¨²Z¨#²�� À�²=½'º�±�²+¿ ¸�¶�»,©+�*¸�µ³��²�¶�²�±B¼�­��¦²�� ³ 
�»¨²J�¨²"�?¶B±�²�²JeY»�¸$µ�¸�¶�¹¯²�¸�µG¶Dº'�¨²W¼�º�±�²X�¨º1� ²N�
«Gm�o´£¨µG­7��·=²Jj+�*¸�µ[­7��¶B»¨²�¶B±�²�²W­��¦­¯¶�­X¸�¹�¹�� �'�¦º��¨º1� ²hµ�¸�±B²+²"��²�±�±�²�¼�º���²��+½'±�º�¼%e���¸!����¿�¸�¶B»�µ
¸�±B²P¸'�F� ²B�6¶�ºQ­¯¶�°F��¶�­¯¹s¸�¹�¹�� ²�µG¶B­���¸�¶�­�º'��µ*­���o ¸�±B²�­���e��¨º�°¨±/(�±0µ�¶+·�¹;¸�­�¼¾­Xµ�¶�±B°¨² ³


�»�¸�¶P¶�»¨²�� ²�¹;¸"� ·=º'��µ�¶�± ¸�­���¶kµ¶� ³ ¨!·W­;µPµ�¸�¶B­;µ_(�²��pÀ��p¶B»¨²�()��¸�¹D¶�±�²�²ke ­Xµ��¦º!� ­Xµ+²�¸$µh�5¶Bº
µG²�² ³&� ½JeV¸¹e��P¶�»¨­Xµf­Xµ�¶B±�°¨²QÀ��p»1��¿�º�¶�»¨²hµG­;µx£F­
½}eº®¸»e���¶B»¨­;µ+­;µP¸�¹XµGº�¶B±�°¨² ¸$µ��¦º�¿�¸�¶�» ­Xµ
²"��²�±�¸'�F��²��6¶Bº�¸�����¶B±�²�²=e � °F�¨¹¯²hµ�µ�¶�»¦²���²�¹;¸"��·=º���µG¶B±0¸�­���¶*­;µ*µ�¸�¶�­Xµ¼(�²��¥µ!±B²=½'²�±�¶Bº�¹�­��¨²hµX½�¸!�)�
¨ � · ³ ¬L­7��¸�¹�¹�� ��­
½a¶B»¨²g¸�¹¯®�º$±B­¯¶�»¦¼ ¶�²�±B¼�­���¸�¶�²�µ�¸�¶�¹¯­7�¨²Z¨"¾1��¶B»¨²W¶�±�²�²�±B²�¶�°¨±��¨²���­;µF¸+½'²�¸$µ�­¯À¨¹�²*º'�¨²N£
º$¶B»¨²�±��*­;µG²N��¹�­��¨²Z¨#¿�®�°�¸�± ¸!��¶�²�²�µF¶B»�¸�¶�¶�»¨²*¶B±�²�²W±�²�¶B°¨±��¦²���­;µF¶�»¦²�º��¨²��*­�¶�»Q¶�»¨²gµG¼ ¸�¹¯¹�²�µG¶���¸�¹�°¨²
º�½³�Q��¸�¼�º��¨®�¶�»¨²"º��¨²�µW·=º'��µ�¶�±B°�·=¶�²B����°¨±�­7�¨®�¶�»¨²"²"$�²�·=°¦¶�­¯º���º�½e¶�»¨²P¸�¹�®$º�±�­¯¶B»¨¼ ³ �


�»¨²Z�¨²"$�¶*¹¯²�¼£¼�¸+� ²�¶B²�±�¼£­��¨²�µF¶B»¨²"±�°F�F�¦­��¨®Q¶�­�¼�²+·�º$¼�¿¨¹�²"$�­¯¶h��º�½/
������ ³
-/.10202354�À76�À�Á¹p*q)\��°M O]axR¶Âhvdb!a�\5vdM S g)I�\�Ã�P�Rs�2M�� UXWZY�[ Pta �,µ�ÄFÅ�Æ&Ç�È"·�É,��q)\xO;\kÄÊPta�R�q)\
`F^ S �Q\xOkM��=gTb'R�q a�K�\x`�\;O�b'Rh\�|Hb'R+IËPi`�\&�¥M���Ì³PÍK ^�Od\,Î &iÏ"É+Å+Riq)\&`T^ S �Q\xO,M���gTb'Riq a=K�\x`�\xO�b'R�\�|



� ¢

b'R+I�Pi`)\Gz z"É Æ ¸ � o � PtanRiq)\,`F^ S �Q\;OkM��&|�\�axR_Pi`Fb'RsPiM `wa�Pi`�Riq)\ S ^wIÍRsPivdb!axRXK O�M ^Bg¥o É=b `F|
ÇG¸ � ª � PtaZRiq)\=`F^ S �Q\;O�M��=`FM�|�\�a�Pi`&R�q)\=`�\]R_��M O�� &

� >�<�<�E ÀG
�»¨²£±�°F�F�¦­��¨®�¶�­¯¼£²�º�½�
&�*�G�3­Xµ�� º�¼�­�� ¸�¶�²B��À��p¶B»¨²�­�¶�²�± ¸�¶B­¯º'� À�²�¶h��²�²#�p¹¯­��¦²�µ+�
¸!��� � ²�£W¶�»¨­Xµ�º$°¨¶B²�±Q¹¯º�º$¿?­Xµ^²#$ ²�·�°¨¶�²��z¸�¶�¼�º�µG¶kÄz¶�­¯¼£²�µ ³ U °¦±�­��¦®5º��¨²p­¯¶B²�±0¸�¶�­¯º��Yº�½"¶B»¨²
º$°¦¶�²�±*¹�º�º$¿���¶�»¨²����*»¨­�¹¯²���¹�º�º$¿p¸�¶*¹¯­7�¨²	�P­;µ�²"$�²�·=°¨¶B²��Q¸�¶W¼�º�µ�¶XÆ�
 ¨"¶�­�¼�²�µ ³
� ²�¶�� � À�²"¶B»¨²
��°¨¼�À�²�±�º�½°�¨º1� ²�µW­���¶�»¨²"¶B±�²�²=� °¨±B­��¨®�¶B»¨² ���'¶�»�­¯¶B²�±0¸�¶�­�º'��º�½D¶B»¨²����*»¨­�¹¯²���¹¯º�º�¿ ³ 
�»¨²"���¨¶B»¨²
­��T�¨²�±�¼£º�µG¶a¹�º�º$¿Qµ�¶0¸�±B¶�­7�¨®"¸�¶�¹¯­��¦²/¿J�*­¯¹¯¹�­�¶�²�± ¸�¶B²�� � ¶�­�¼�²�µQ£�­7��µG­�� ²�¶B»¨­;µa¹¯º�º�¿�¶�»¨²�·=º$¼£¿¨¹¯²"$�­¯¶h�*­Xµ
� ²�¶B²�±�¼£­��¨²��"À��Q¶�»¦²�Å��TµG»¦º$±�¶B²�µG¶�¿�¸�¶B»�¸�¹¯®�º$±B­¯¶�»¦¼ ¸�¶�¹¯­7�¨²=¨'¨'�F�*»¦­;·0»�¶ ¸!§�²�µD¶�­¯¼£²-�kµhÅ�� � ·���¨"¢��
½'º$±W¸�®$± ¸�¿¨»��*­¯¶B»��º�¨º1� ²hµ ³�� ± ¸�¿¨»�����» ¸$µJÇ�
 � � �±¨Z�¨º1� ²�µ*¶�»¦±�º$°¦®$»¨º�°¨¶�¶B»¨²"­��F�¦²�±�¼�º�µG¶
¹¯º�º�¿�£�¶B»¨²�¹;¸�¶�¶B²�±�¶B»¨²"�Y¶0¸�§�²�µ�¶B­¯¼�²�¿¨±Bº$¿�º$±B¶�­�º'��¸�¹�¶Bº�Å�� � µ_Ç!
"� � � ¨�· � ³ ¬¨º$±Q¸G��º$±0µ�¶Q·�¸$µ�²
¸!� ¸�¹��¦µG­XµQ����²�¹¯²�¶#� � �L½'º�±�¸�¹¯¹�­�¶�²�± ¸�¶B­¯º'� µ �)�F¶0¸�§�²�¶�»¨²,�$¸�¹¯°¨²�¶B»�¸�¶P¼�¸!$�­¯¼�­7 �²�µ�¶�»¨²%$�°�¸�� ¶B­¯¶h�
� � µ�
&
�� � · � � �*»¨²�±B²�
k¸­Ç � ¨ ³{� ¶D­;µ�µ�¶�± ¸�­¯®�» ¶�½'º$±��*¸�±]��¶�ºvµG»¨º���¶�»�¸�¶[½'º�±�¶�»¦­;µ���¸�¹¯°¦²+º�½
� � ¶B»¨²
·=º�¼�¿¨¹¯²#$ ­�¶���º�½�¶�»¨²P­��F�¨²�±�¼�º�µG¶*¹¯º�º�¿pÀ�²�·=º$¼£²�µ"�kµhÅiÇ)ÈQ· ³ [ ½'¶B²�±W¸$·�·�º$°F��¶�­7�¨®^½'º�±+¶�»¦²����*»¦­¯¹¯²'�
¸!����º$°¨¶B²�±+¹¯º�º�¿�µQ����²Q·=º'��·�¹¯°)� ²P¶�»�¸�¶+¶�»¦²�º!��²�±0¸�¹�¹�·=º$¼£¿¨¹¯²"$�­¯¶h�Qº�½�¶�»¦²�¸�¹�®$º�±�­¯¶B»¨¼ ­XµQ��­7��¶B»¨²
��º�±0µ�¶+·�¸�µG² ���kµhÄFÅ�Æ�Ç)È"· ³ �

(O²�®�¸�±]� ­��¦®�¿�¸�±0¸�¼�²�¶�²�±0µ}Ä£¸��)� Ås���¨º�¶�²"¶�» ¸�¶W¶�»¨²+¼ ¸!$�­¯¼Q°¨¼¦��¸�¹�°¨²"¶�»¨²#��·�¸���¶0¸!§�²"­XµQ� ­7�
¶�»¦²���º�±0µ�¶+·�¸�µG² ��²�$�°�¸�¹a¶Bº�¶B»¨²�¼ ¸!$�­¯¼Q°¨¼¦��°¨¼QÀ�²�±*º�½D¿�¸�¶�»�µWº�½�� ²�¹;¸"��¸�¶W¼�º�µG¶�) À�²�¶h��²�²"�
¸!�1��¶h��º+�¨º1� ²�µF­7��¶�»¦²X�¨²�¶h��º�±�§ ³C� ½*) ­;µC�¦º$¶{��²�±��g¹¯º�º�µ�² � ��²*²"$�¿�²�·=¶�¶�»¨²*¼ ¸!$�­¯¼�°¨¼­��¸�¹¯°¦²*º�½
À�º$¶B»GÄP¸!�)�&Å¨¶�º"À�²g¸�µ�¼�¸�¹�¹¨·�º'��µ�¶0¸!��¶ ³ 
�»¦²W¸$·=¶B°�¸�¹)��¸�¹�°¨²�µFº�½�Äv¸!�)�kÅ)��²�±B²*¹¯²=½'¶�°F��µ�¿�²�·=­t( ²��
­���¶B»¨²=� ²�µ�·�±�­¯¿¦¶�­¯º���º�½�¶�»¨²P¸�¹�®$º�±�­¯¶B»¨¼��¦¸$µ*­���¸!�1��¿�¸�±�¶�­X·=°¨¹X¸�±*­¯¼£¿¨¹¯²�¼Q²"��¶ ¸�¶�­�º'�Q¶�»¨²#�k�*­¯¹�¹�À�²
� ²�¶B²�±�¼£­��¨²��+À1��¶B»¨²+��²�µG­�±�²���·=º�¼�¿¨±Bº$¼�­XµG²DÀ�²�¶h��²�²"��¶B»¨²�$�°�¸�¹�­¯¶h��º�½a¶�»¦²/()��¸�¹_µ�º$¹¯°¦¶�­¯º���º�½a¶B»¨²
¸�¹�®$º�±�­¯¶B»¨¼ ¸��)�6­�¶0µ*µG¿�²�²B� ³
��+-, � .0/21 3�4 � 576 �84:9757;�3=<?>!1 @A6�57; BDC�E"F G


�»¨² ¸�¹�®$º�±�­¯¶B»¨¼ ½'º$±�¼£­��¨­�¼�­7 �­��¨®�¶B»¨²�� ²�¹;¸"�2�$¸�±�­X¸�¶�­�º'�?º�½�¶B»¨²�¼Q°¨¹�¶�­;·�¸$µG¶P¶�±B²�²�­7� ½T¸$·�¶
·=º�¼�²�µ*­�� ¶���º �IH�¸B��º�±0µJ�LKc
&�*�G���*�*»¨­X· »���¸$µZ� ²�µB·=±�­�À�²B�p¸�À�º���²Q¸!�)� ¸��¨º$¶B»¨²�±"º'�¦²��*»¨­X· »
��²P·�¸�¹¯¹�²��G
&�*�G��~ ³ 
������+~=� ­NM_²�± µ�½'±Bº$¼ 
��*�G��º'�¨¹7��­���¶h��º£µG¶�²�¿�µOK�µG¶B²�¿�¨#²�¸!�)��µG¶B²�¿
¨QP�­���¬L­�®$°¨±B²=¢ ³ P ³R� ± ¸�¿¨»��S��­Xµ[½'º$±�¼£²���À��Q²"$¦·=¹¯°)��­��¨®�º��¨¹��k�¦º1� ²�µ*­���ª1�T
 l�¸!�)��¸�¹�¹a¹¯­��T§¨µ
­���UJ��µ¶�¨º$¶"²"$¦·=¹�°)� ­��¦®�¸�¹�¹��¨º1� ²�µ"­�� VW
±«*· ³c� �zµG¶B²�¿ ¨:P��a¶�»¦²�µ�²�¶	V º�½ ��²�¶�°T��·=º'�T�¨²�·=¶B²��



� P

� ²�µ�¶�­7��¸�¶B­¯º'� µ[»�¸�µ�¶�º�À�²+°¨¿��¨¸�¶�²���¼�º�±�²g·�¸�±B²=½'°¨¹¯¹7��¶�»�¸�����°�µ�¶*À���±B²�¼�º�� ­7�¨®=«�½'±�º$¼ ­¯¶:KFµ�­���·=²
��²�� ­i�����.¶�±B²�¼�º���²�º�¶�»¨²�±J� ²�µG¶B­���¸�¶�­�º'��µF½'±�º$¼ ¶�»¦²+º$±B­¯®$­7��¸�¹a®�±0¸�¿¨»���µGº�¼�²Wº�½�¶�»¦²�¼¾¼ ¸B��» ¸B��²
­�� ¸'����²�±B¶�²"��¶�¹7��²"�)� ²��p°¨¿ º�� ¶�»¦²��¨²#� ¿�¸�¶�»���¹¯­��T§ ­7�¨®�«5¶�º�¶�»¨²Q¶�±B²�² ³ 
�»¦²�±�²=½'º�±�² ����¶B²�¿�¨QP
µG»¦º$°¨¹��^±B²�¸'�TK Vr¸­o 
�µ_o��Zª1�_· ³³� ¶B»¨²�±��*­XµG²J
&�*�G��~*¿�²�±G½'º$±B¼�µL²"$¦¸$·�¶�¹��P¸�µe­�¶0µS� µG­�À¨¹¯­7�¨®�� ³

� ��¸'�F��­¯¶�­�º'���1��²W»�¸"��²+¸�¶�¶B²�¼�¿¨¶B²��^¶Bº�­�¼�¿¨±�º���²�¶�»¨²+¿�²�±�½'º$±B¼�¸!��·�²�º�½{
&�*�G�©À���¼ ¸!§�­��¨®
­¯¶W¼�º�±�²+®�±�²�²��1� ³ 
�»¨­;µX�¨²"� »¦²�°¨±�­XµG¶B­;·+­���µ�¶�²�¸��6º�½�µG­�¼�¿¨¹��£¸'�T� ­��¨®�� ²�µG¶B­���¸�¶�­�º'��µ*¶�º�¶B»¨²�¶B±�²�²
­�� ¸�� ¸�±BÀ¨­¯¶B±0¸�±���º�±d� ²�±#��¸$µ�
������ � º�²hµQ�a­���º'�¨²Q­¯¶B²�±0¸�¶�­¯º���()���¨µ���®$º�º1� ��¿�¸�¶B»�µ�½'º$±"¸�¹¯¹�µGº
½T¸�±g°F��·=º��F�¨²�·=¶B²��G��²�µG¶B­���¸�¶�­¯º���µ�­7� V=�a¸!����¶�»¨²"� ·=º'�T�¨²�·=¶ µ�¶�»¨²�� ²�µ�¶�­�� ¸�¶�­�º'���*»¨º�µG²�¿�¸�¶�»p­Xµ
¶�»¦²���À�²�µ�¶ ��¸�¼�º'�¦®�¸�¹¯¹���®�º�º1� �6¿ ¸�¶�» µ�µ'°�µG­7�¨®�¶�»¦²�µB¸�¼�²P·=±B­¯¶B²�±�­�º'��¸$µ*­���¶�»¨²vµG²�¹�²�·=¶�­�º'��º�½�¸
��®�º�º1� ��¿�¸�¶�»p½'º$±P¸�¿�¸�±�¶�­X·=°¨¹X¸�±Z� ²hµG¶�­7��¸�¶B­¯º��*· ³ 
�»¦­;µ+¸��F� ²�� ·=º$¼£¿¨¹¯²"$�­¯¶h�£·=º�µ�¶0µ+¸��5²#$ ¶B±0¸kÆ
½T¸$·�¶�º$±W­��£¶�»¨²"¶�­�¼�²"·=º�¼�¿¨¹�²"$ ­�¶_��²hµG¶�­�¼�¸�¶B² ��¼�¸!§�­��¦®�­¯¶��=µhÄFÅiÆ	�dÇ)È"· ³


�»¨­;µF»¨²�°¨±�­XµG¶�­X·*¸�¹XµGº�·�º$¼�²�µ�­���¶h��º��IH�¸B��º�±0µJ���F��­NM_²�±�²#��·=²�µFÀ�²�¶h��²�²#�c�*»¨­;·0»Q¸�±B²�¶B»¨²+µB¸�¼�²
¸$µW¶�»¨²�� ­NM_²�±B²"��·=²�µ*À�²�¶h��²�²#� 
��*�G� ¸!�)�H
��*�G��~ ³ ��°¨±B¿¨±�­XµG­7�¨®$¹7� �¨¶�»¨²Q¸��F� ²���·=º$¼£¿¨¹¯²"$�­¯¶h�
� º�²�µ��¨º$¶F¿ ¸B�Pº M£­���¶B»¨²�¿�²�±�½'º$±�¼ ¸!��·=² ³�
 º�¼�¿�¸�±�­;µ�º'��µ�º�½_¶�»¨²�¸"��²�±0¸�®$²�¿�²�±�½'º$±B¼�¸!��·�²[º�½_¶�»¨²�µ�²
�¨²"�N»¨²�°¨±B­;µ�¶�­;·�µ µ¶��²n�*­¯¹�¹D·�¸�¹�¹D¶�»¨²�¼ 
��*�G���Q~£¸!�)� 
��*�G��~1�Q~'·g¸!�)�5¶B»¨²&
&�*�G� ½T¸�¼�­¯¹7�
µG»¦º!��²����¦º�µ�­¯®'�¦­t(_·�¸�� ¶W­¯¼£¿¨±�º���²�¼Q²Q��¶D­���¶�»¦²7$�°�¸�¹�­¯¶h��º�½D¶�»¦²�±�º�°¨¶�­7�¨®Q¶�±�²�²�µ���²�² 
 »�¸�¿¨¶�²�±#�
½'º$±J��°¨¼�²�±B­;·�±�²hµG°¨¹�¶0µ;· ³

�+�
 ��� 1 1 /	;��

�5²�»�¸"��²���°�µ�¶k��²�µ�·=±B­¯À�²��©µG²"��²�± ¸�¹*»¨²�°¨±�­XµG¶�­X·�µc�*»¨­;·0»©¸�¶�¶B²�¼�¿¨¶�¶BºYµGº�¹���²�¶�»¦²H
������±p
¿¨±Bº$À¨¹�²�¼ ³ �5²vµ�¸"�3¶�»�¸�¶�¶B»¨²�µB¸�¼�²"­i��²�¸�·�¸!��À�²P°�µG²���¶Bº�¿¦±�º1� °�·�²�¸���¸�±B­¯²�¶h��º�½D»¨²�°¦±�­;µ�¶�­X·�µ ³
� ²+�*­¯¹�¹�µG²�²g¶�»¨²+¿�²�±�½'º$±B¼�¸!��·�²W·=º$¼�¿ ¸�±�­XµGº���º�½�¶B»¨²�µG²W»¨²�°¦±�­;µ�¶�­X·�µF­�� 
 »�¸�¿¨¶�²�±S� ³{� ��¶B»¨²+�¨²#$ ¶
·0»�¸�¿¨¶B²�±/��²+�*­¯¹�¹_µG»¨º���¶�»�¸�¶�¶�»¦²"µ�¸�¼�²"¸�¿¦¿¨±�º�¸$·0»�� ¶B»�¸�¶X��²+°�µG²B��­���¶B»¨²�µ�²"µG¶ ¸�¶�­X·�»¨²�°¦±�­;µ�¶�­X·�µQ�
·�¸���À�²*°�µG²B��¶�ºg¿¨±�º1� ° ·=²*¸�»¦²�°¨±�­XµG¶B­;·F¶�»�¸�¶��*­¯¹�¹�¸�¹�¹¯º����¨º1� ²hµL¶�º���º�­��v¸!�)��¹�²�¸"��²F¶�»¨²�¼�°¦¹¯¶�­X·�¸$µ�¶
®$±Bº$°¨¿5���1��¸�¼�­X·�¸�¹�¹�� ��¸h½'¶�²�±�¶B»¨²P·=º'�F�¦²�·=¶�­�º'��» ¸$µW¸�¹¯±B²�¸'�1��À�²�²"��²hµG¶0¸�À¨¹¯­XµG»¨²B� ³



� �

� � ��� ���	� 


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

 ! ���"�#�%$&� ' ���	�

� � 
)(+*-,/.1032 ¢Z� 04,52608790 � .60 ��
������+� * � *8:<;>=?21@A.1(5B�.1(+*8.DC3* �FE 0HG+790 �&� G/21@ � ;ICJ= �F� 08C �
.1@A= � 0K79.L* E :<@M79(5BF0 � .�.1=ICN= � 7O.121GPCJ.Q*4RS08*>7O@ E :A0T.621030TRS=?2Q*U;>@ � 0 �k� 0K79.1@ � *-.6@<= � 7903.WV)X5=>2QCN0321.Y*-@ �
*-,/,5:<@MC3*-.6@<= � 7 � (5= � 0 � 032 � @A.4@Z7DCJ= � CJ03@ � * E :<0[.1(+*8. � = � 0K7 � =?@ � =?24:<08* � 0U.1(/0I@ � @A.1@Z*8:\B]G/:<.1@MC3*>7O.
;>26=>G5, � G521@ � ;�.6(50^:A@_RS03.6@<B`0a=-Rb.1(50&B]G5:A.1@MC3*>7O.ICJ= �F� 08CJ.6@<= �dc V Y =?210e7O,+08CJ@ ( C3*-:A: � ��� 0e*>7 �
79G/B`0f.6(+*-. � = � 087UCJG526210 � .1: � @ � .6(50IB]G/:<.1@MC3*>7O.Q;>26=>G5,gBh* � :<08* � 0U.1(50I;?21=?G5,�*3RS.1032H@Z717OG5@ � ;
* I�\�b �!\ 260 $ G50879.[i�j ��� jUk ^Jl V � @<BF@<:Z*821: � �F� = � 0874.6(+*-. � @Z7O(�.6= � =>@ � * � = � ;>=?@ � ;&B]G/:<.1@MC3*>7O.
790K7179@A= � BaG+7O. ( 2L7O.m@M7179G/04*Qn M Pi` 260 $ G/0879.Doqpsr1tak ^Wl V)u �)� 032v79GPCw(F*f76CJ0 � *821@<= � @<.)@Z7 � 08CN087176*-2 �
.1= ����� *-B`@MC3*-:A: � G5, � *8.10a.1(50IBaG5:A.1@ZCW*>79.Q.621030[@ � 260879,+= � 790a.1=hCL(+* � ;>087T@ � B]G/:<.1@MC3*>7O.Q;>26=>G5,
B`03B E 032L7O(5@<, � @ � =?2 � 0W2x.6=`0 � 7OG5210a.1(P*-.UCJ= � 79.62L*8@ � .L7 µ9� V ¨!· * �)� µ¶� Vzy · *8210F*-: � * � 7476*-.6@Z7 ( 0 �
RS=>2D.1(/0fCNG521260 � . � 087O.1@ � *-.1@A= � 790W.3V
�{03. e|E 0v.1(50vB]G5:A.1@MC3*>7O.{.126030m=8Rq* � = � ;>=?@ � ;HB]G5:A.1@MC3*>7O.\790K7179@A= �c� @A.1( � 0879.6@ � *8.1@<= � 7O03. o´�

* ��� 79G/,5,+=}790[.1(+*8.4*?7Q*~260879G/:<.Q=-R�* � =>@ � =?2Q:<08* � 04260 $ G/0879.v.1(50 � 0 � � 087O.1@ � *-.6@<= � 7O03.Q@Z7 o � V
� � 0D,�=�717O@ E :A04*8,5,521=�*>CL(`.1=[.1(5@M7 | �'`Fb S Piv�� 032L7O@<= � =-R�.1(/0 
������±p ,521= E :<03B � � =>G5: �~E 04.6=
21G ��
&�*�G� * � 0 � .6=�= E .L*8@ � *~RS0K*>79@ E :<0I.621030 eR� RS=>2U7O03. o ��� * �)��� RS=?:<:A= � @ � ;F*�.62L* � 79@A.1@<= �
,+0321@A= �*� G+7O0).1(50 � 0 � .1210W0�RS=?2�26=>G5.6@ � ;H79G E 790 $ G50 � .\,+*?C § 03.Y7{=-R+.6(5@Z7\7O08717O@<= � V��T=?.10v.1(+*8.�.6(503210
�O�-�N�"���8�S���L�?���J�5�S�O���6���J�3�A�O���O�?�����8�I���v�w�a�L�8�-�z���O�w�S���N�x�\�8�O�S�T�S�8�4�L�8�������Z�4�S�[�3�3�?�w�D���O�w�z���4�N�8�f�J�v�3�S�J��?�w�S�S���O�\���\�8���J�8���D�3�O�S�����L�8���N� 9¡����N�8�>�N���6�4���D�S�-�Q¢�£¥¤Y£M¦A§©¨N�O���S���N�U�{�)�?�1¨J�)���N�8�����3�O�S�1�U���Q�M�w�6�8�\�-�O�S�O�3�[�w���}�S�8�v�K�O�S���z�>�L�S���J�8�����4�S�8��Qª8���S���O�w�S�+�J�S�Jª8�U�L�S�"«3�8�L�\�4���H�J�3¨N�L�?�¬�N�



y ¾

G
s

T

V
U

R

Y

W

X�@<;?G5210 P V ¨ K W 0326.1@ZCN087��[* �)��l (+* � 04:<0NRS.m.1(/0xBaG5:A.1@ZCW*>79.);?21=>G/,
@Z7)*[CJ0321.Y*-@ � = � 0W21(508* � *?717O= CJ@Z*8.10 ��� @A.1(`.6(5@Z7)*8,5,521=�*>CL( � @ � CJ:AG � @ � ;4.1(50HCJ=?B`,5G5.Y*-.1@A= � *8:qCJ=}7O.
=-R 21G �T� @ � ; 
������+� * ��� .6(50`CN=}79.U=8Rm.6(50 � 03. � =?2 § 260879=?G52LCN087T@ �1� =>: � 0 � @ � .1(50I.62L* � 79@A.1@<= �
RS21=?B e .1= e��Xµ @�V 0�V � .1(50�CJ=}7O.I=-RH.108*821@ � ; � = �X� =>: � ,P*-.1(P7I* �)� 087O.L* E :<@Z7O(5@ � ; � 0 � = � 087 · V
� @ � CJ0D.1(50 � 0 � .126030 e � C3* �`E 0U79@A; � @ ( C3* � .6: �n� @ M 0W210 � .).1(+* �GeZ� .1(5@M7s= � 0326(508* � C3* �`E 0 � 0W2 �
(5@A;>(\VQX5G526.1(50W21B`=?210 � 79GPCw( *~2Y* � @MC3*-:�*8,5,521=�*>CL(eBh* � CW*-G+7O0f210KCJ03@ � 0W2L7".1=?.L*-:A: � G � 2103:M*-.60 � .6=
.1(/0 � 0879.6@ � *8.1@<= �&� = � 0874* �F� 0 � =?2 � 0W:<03.60 � .1=a0 $ ,+0321@A0 � CJ0 � @Z7O21G5,/.1@<= � @ � 79032 � @MCJ0}V [ :<:q.1(5087O0
� 2Y* �QE *>C § 7"Bh* § 0Q.1(50H79.62L*-.603; � � G+7O. � 0871CJ26@ E 0 � @ � *8,5,526=>,526@Z*-.60TRS=>2)2608*-: � .6@<B`0Q0 �1� @<21= � B`0 � .L7
* ��� *-,/,5:<@MC3*-.6@<= � 7 � (5032104RS260 $ G/0 � . Cw(P* � ;?087m@ � .1(/0 � 0879.6@ � *8.1@<= � 7O03.D*-260f* � .6@ZCJ@A,+*-.60 � V

� 0 � = � * � =>,5.b* � @ M 03260 � .47O.12L*8.103; � � = � 0I.1(+*8.U*-.6.103BF,5.L7Q.1=`BF@ � @AB]@   0 E =?.1(e.1(/0aCJ=}7O.
@ � CJG521260 � � G521@ � ;�.1(/0^.12Y* � 7O@<.6@<= � ,+0326@<= �*� * �)� .6(50 � @Z7926G5,5.6@<= � CW*-G+7O0 � .1=�.6(50e210KCJ03@ � 0W2L7JV
Y =>26047O,+08CJ@ ( C3*-:A: � � .1(50QBaG5:A.1@ZCW*>79.�.126030Q@Z7 � 0 � 032�BF= � @ ( 0 � G � :<0K717"@<."@M7)* E 7O=>:<G/.103: ��� 08CN087176*-2 �
.1= � =&79=/V�� � 0 � .1(50 ��� .1(/0 � 0 � .126030I@Z7 � =?.ICJ=?B`,5G5.60 � RS21=?B 71CJ2Y*-.YCw( � 2Y*-.1(/032 � *�RS0K*>79@ E :<0
.126030TRS=?2T.6(50 � 0 � B]G5:A.1@MC3*>7O.s;?21=?G5,^@M7QCJ= � 7O.126G+CJ.10 ��E1� Bh* § @ � ;[@ � CN2103B`0 � .Y*-:+* �)� :A= C3*-:A@   0 �
CL(+* � ;?0874.1=h.1(/0I=>: � .126030}V � 0 � = �%� 0876CJ21@ E 0I@ �¥� 03.Y*-@A:"(5= � .6(50 � =>@ � * �)� :A08* � 0f260 $ G/0879.Y7
*-260U(+* �)� :<0 � G �)� 032Q=?G52D*-,/,521=�*>CL(\V



y ¿
��+�� � /����!4 3��09 	�

����
������ � � @*<?@

�{03."G+7 ( 2L7O.)CJ=��P79@ � 032�:A08* � 0)210 $ G5087O.L7 � *�� � *?7179G/B`0m.6(+*-.��/= � 0 l�m�o � 08CJ@ � 087 .6=40�� � @<.Y7
,+*821.1@MCJ@<,P*-.1@A=��h@��F.1(50UBaG5:<.6@ZC3*?79.)7O08717O@<=��©V/��R l @Z7��5=?.D*f:<08*3R��5= � 0x@��h.1(50UCNG521260�� .vB]G/:<.1@MC3*>7O.
.126030 e �5=g*?CJ.1@A=����5030 � 7x.6= E 0h.L* § 0��\V� m(50!�/0�"%.621030 e�� C3*�� E 0h.6(50h71*8B`0F*>7 e$# "Q@<.6(
.1(/0T=%�5:�&(' @ M 03210��PCJ0 E 03@��5;U.6(+*-.��5=)' 0 l "Q@A:<:+7O.1=>,aRS=>2*" *-2+' @��5;U.6(50TBaG5:A.1@ZCW*>79.�,+*?C § 03.Y7".1=U@<.Y7
:<= CW*-:5G+7O0323V°��R # (5=�"m0�,}0W2 #�l @Z7�*b:A08*KR
�5=)' 0D=-R e$# *��-'~@��f=?2�' 032).6=U*�,}=>@.'/" *>7O.1@��/; E *��-'0"Q@1' .1( #
.126030 e (+*?7T.1= E 0[,521G2�50�'^.1=a0�3/CJ:<G
' 0 l *��-' # ,+=�7179@ E :�& # 2103:M*�&!�5=)' 087H*��-'^:A@�� § 7 GP790�'^@�� e
79=?:<03:�&xRS=?2�RS=>24"Q*-2+' @��/;x,P*>C § 03.L7�.6= l V� m(50��50�" .126030 e�� @Z7�08717O0�� .6@Z*8:<:�&U.6(50D71*8B`0Q*?7 e 0�3/CJ03,5.
@��a,+*821.L7"=8R�.1(50D,+*-.6(~RS26=>B .6(5047O=>G52YCJ0D.1= l V�5m=?.1(a.1(50K790DC3*?79087v*-2106' 03,/@ZCJ.60�'f@��FX�@<;?G5210 P V ¨ V
7 =?.1@ZCN0f.1(P*-.U7O@��+CJ08�5=)' 0 l "Q*>7H*]:<08*3R # .1(/0f.126030/" *>74,526G9�50�'^G5,e.6=`.1(/0/�508*821087O. � G9�+CN.1@<=%�
,+=>@�� . *-.��5=)' 08:+V 7 =)' 0 �x=%��.6(504=?.1(5032v(+*��
' # (+*?7Q79@AB`,5:�& 79.6=>,5,+0�']RS=>24"Q*82�' @��5;IB]G/:<.1@MC3*>7O.
,+*?C § 03.Y7x.6=�@A.L7f:<= CW*-:HCJ:<@A0�� . # "Q@A.1(5=?G5.`CW*-G+7O@��5;g*��0& CL(+*��5;?087f@���.6(50h.1210W0^7O.126G+CJ.1G/210}V � 0
CJ=%�+CJ:<G
' 04.1(P*-.m:A08*�,}0T260 $ G50879.Y7m*8210U08*>7;&].6=I(+*��
' :<0 # *��-'!�5=(' 0879.6@��+*8.1@<=%�!�5=)' 0 µ =>.1(/032m.6(+*��
l-# .6(50��5=)' 0m:<0K*<, @��/;T.6(50v79087679@<=%� · �50W0�'57\.1==�5=>.6@ZCJ0 *��)&/' @ M 03210��+CJ0)@��U.10W21Bh7{=8R+.1(50vB]G/:<.1@MC3*>7O.
790K7179@A=��\V

��+�> � /����!4 3��09@?BA�C�D@����� � � @ < @

�{03.hG+7E�5=�" .1G524�d=>G52&*-.6.10�� .1@A=��d.6=�.1(50g*?CJ.1@A=��+7`.Y* § 0��F"Q(50��50�,}032F*G�5=)' 0 « ®m¹o
*��2�5=>G9�PCJ087x@A.L74@�� .10�� .6@<=��e.6= � =?@��g.1(50`BaG5:A.1@ZCW*>79.D;>26=>G5,©V � 0H' @Z7O.1@��5;>G5@M79(�.6(5210W0aC3*>7O087 # *>7
RS=>:A:<=�"D7JV

I «�®m¥ª��J# @ V 0}V # .1(/0��/0�"K�/=)' 0f@M7L�5=?.T,P*-21.Q=8R).1(/0xBaG5:A.1@ZCW*>79.v.126030 e V}�DG52D*8,5,521=�*>CL(^@M7
.6=`*8G5;>B`0�� . e .1=F@��+CJ:AG-' 0[*I,+*-.6(^RS21=>B *��5=)' 0 ª%m2ª�� .6=].6(50/�/0�"M�5=)' 0 « V= m(5@M7
C3*�� E 0`08*?79@<:�&g*>C3CN=>B`,5:A@Z7O(50�' E &e:<03.6.1@��/; e)��¸%e *��
' V ¸ON�«QP *-.I:<@��5087 ¢ *��-' P)#
260879,+08CJ.6@�,}03:�& # =-R$RTSVUXW µ 790W0hX�@<;?G5210 ¢ V Pw· *��-'�0�3 08CNG5.1@��5;`.1(/0`CJ=)' 0 E 03.;"m030��g:<@��5087
� *��-' ¨ � .1=g7O08*-2YCw(gRS=>2a*^,+*8.1(�.1(+*8.�"m=?G5:.'�260879G/:<.f@���*�RS08*?79@ E :<0a.1210W0]RS=>2I.6(50h790W.
o YXN�«QP V[ZT0��+CJ0 # .6(504.62L*��P79@<.6@<=%�^,5(+*?790U@��),}=>:�,}087"=��5:�&].6(50U0879.Y* E :A@Z7O(5B`0�� .)=-R�*/�50�"
,+*8.1(g*��-'�' =}087\�/=>.U* M 0KCJ.U*��)&h=-Rv.1(/0f,+*8.1(+7TRS21=?B�.1(50 79=>G/2LCJ0I.6=!�5=)' 087H*-:<2608*�')&�@��
.6(50UB]G5:A.1@MC3*>7O.s;?21=?G5, # *-:A:<=�"Q@��/;I.1(50[CJ=%�9�508CJ.6@<=%��.6=I,521= CN030�'h79B`=}=?.1(5:�&h*��
']"Q@<.6(5=>G/.



½'²

G
s

u

W

T1

X�@<;?G5210 P V�y K�� *-.1(P7 .6=!' 0K79.1@��+*-.6@<=%�+7�"Q(5@ZCL(&*-260x@���� "Q@<:A:\CL(+*��/;>0
*��0&�' @Z7926G5,5.6@<=����8V  m(/0^.1@AB`0FCJ=>B`,/:<0�3 @<.;&^=8RU.1(/@Z7I,+*-26. # ' 0W.10326B`@��50<'�7O@<B`@A:Z*-26:�&e.6=
�{03BFBh* ¢ V ¨ V�yI@Z7 �=µ�Å�Ç�È"· V

I «Gm¥ª � # @�V 0�V # « @Z7Q*f2603:Z*�&��5=)' 0x=8R e$# *��-'`.6(50U,+*-.6(�RS26=>B�.1(50b79=>G/2LCJ0$�5=)' 0 j .1= « @M7
7OG+Cw(&.1(+*8.T.6(50�' 03:Z*�&!,?*-26@Z*8.1@<=%�eCJ=%�+79.62L*8@�� . µ¶� V�y · @M7T76*-.6@Z7��P0�'�RS=?24.1(50$�50�" B]G/:<.1@MC3*>7O.
;?21=>G/, o � ¸ o Y N�«QP È V  26030 e @Z7\.1(/0��I* RS0K*>79@ E :<0).621030)RS=>2".6(50��50�"�7903. o � # *��-'IC3*��
E 0aG+790�' "Q@A.1(5=?G5.[*��)&gCw(P*��5;?0I=>.1(/032U.1(+*���(+*�, @��5; �5=)' 0 « �5=�" RS=?2*"Q*82�'eB]G/:<.1@MC3*>7O.
,+*?C § 0W.L7s.6=]@A.L7mG+7O032 # @��&*�'9' @A.1@A=��h.1=IRS=>24"Q*-2+' @��/;I.1(503B�.1=a.1(508' =�"��+7O.1210K*-B �5=)' 087JV

I «±mrª1� #�E G5.[.1(50`,P*-.1(�RS26=>B j .1= « @M7f7OG+Cw(�.1(+*8.f.1(/0 ' 03:M*<&�,?*821@Z*8.1@A=���CJ=%�+79.62L*8@�� .
µ¶� V�y · @M7 �/=>.Q76*-.6@Z7��P0�'~RS=>2).6(50 �50�" 7903. o Y(N�«QP V�
)=��P790 $ G50�� .1:�& # *x:<=%�5;>0W2s,P*-.1(aRS21=>B
j .6= « (+*>74.6= E 0IRS=>G9�
'{V��{03.�� 	 o E 0a.1(/0(' 0879.6@��+*8.1@A=�� �5=)' 087U@�� o .6(+*-.[*-260
' =�"��+7O.12608*-B =8R «�µ @�V 0}V # .1(5=�7908' 087O.1@��P*-.1@A=��!�/=)' 087m@��F.1(50U7OG E .6210304=8R�
 26=}=>.60�'h*-. «*· V
X�@��-' @��5;`*��50�"#,+*-.6(^RS21=>B
�f.6= « "Q@A:<:J' 0��
�5@<.603:�&h* M 08CJ.D.1(50[,+*-.6(+7 .6=`.1(/087908�5=)' 087 #
(5=�"v0�,}032 # .1(504,P*-.1(P7m.1=/�/=)' 087m@�� o 
 � �5030<'E�5=>. E 0U* M 08CJ.60�'{V �{03.�
 c E 0H.1(504.621030

	*KRS.603240�3/CJ:AG-' @��/;]@A.L747OG E .126030I21=}=?.10�'e*8. « µ .1(5@M7 @M7 ' 03,5@MCJ.10<'�@��gX�@<;>G/210 P V�y · Vc�TG/2

���<�\���8�6��ª8���z�-�[���8���)�8���6���Q�w�����8�3�m�M�L�����"�S�[�K�z�����L¨N�9�)�Sª?���`�D�>�L�S� � ���8�O�S�4�L���D�Z�{�H�>�N���S���8���D���Jª8�S���O�Q�L��N�¬�S���N�����M��� ��ª8����� ��!~�A�S�J�e� �����L���S� �A�N� �S�8�\�-�O�a�Qª8����� �9�L�S� �N���Nª8� �w�N�"�A�#�5�3�9�W�m�8�8�3�%$m���S�5�?�L���S�������?�w�S���N����4�S�8�)�Qª-�z�����O�L���+�S�O���S���N�'&?�\�-� ���U���Jª8�S���v�w���J���S���J�H���Q�?�s� �L«J�O�4�H�1�Q�3�O�>�O�?�x�N�4�S�9¨N�O���L� �M�N�¬�S�N���6�-�Sª?���[�w��S�-���>�L�Sª-�S�)�w�/�S�-�v�L�8�-�z���O�w�S���N� �N���8�)���N�����L�5�S�O���Nª8�����8�Q�S�8�m���N�8�-�6���S���J� �8�O���L�
(*)\�J�S���S�?�w�q���8���?�w�S� �A�S�J�,+����-$T�\�z���8�-�6���O��� �L�����z�T� �w�S���Z�A�m�S�-���3�O���1�D���J�8�S��� �w�z�3�.�0/>�21��O�N�w�3$T�O�L�-�8�N�{�?��m���6�1�5�8�8�3�"�L�54)�



½�¨

*8,5,521=�*>CL(h.1(50��F@Z7s.6=I:<03.�
 �*¸ 
 c *��-' V ¸ � YXN�«QP *-.v:<@��5087 ¢ *��-' P)# 21087O,�0KCJ.1@�,}03:�& #
=8R RTSVUXW @��gX�@<;>G/210 ¢ V P V � 0I.1(/0��e0�3 08CJG5.60f.1(/0aCJ=)' 0 E 0W. "v030��&:<@��/087 � *��-' ¨�� .6=
CJ=%�9�508CN.x.6(50 ' 0K79.1@��+*-.6@<=%� �5=)' 087U@�� V @�� .6=�.621030 
 c V � 7U*^210K79G5:A. # ,+*>C § 03.Y7 "Q@A:<: E 026=>G5.60�'�RS26=>B
�f.1=a.1(508�5=)' 087D@���� =�,}032��50�" ,P*-.1(P7 @��^.1(/0 �-�+*8:�.621030 
 ��#+E G5.=�5=%�50
=8Rm.6(50f,P*-.1(P7T.1=!�/=)' 087T@���� 
 � "Q@<:A:"CL(+*��5;>0}V= m(50�"v=>2Y79.UC3*?790[.1@<BF0UCJ=>BF,5:<0�3 @<.;&
=8R".6(5@Z7Q,+*-26.Q@Z7 �=µ�Å�Æ&Ç�È"· V

� 7D* �-�P*-:\= E 790324,>*8.1@A=�� #+E 0879@1' 087 E 0W@��5;aB`@��/@<BF*-:<:�&�' @M7926G5,5.1@�,}0 # .6(5@Z7D*-,/,521=�*>CL(^(+*?7 .6(50
*�'2' @<.6@<=��P*-: *�'),>*�� .Y*-;?0m.1(P*-.�.1(50v*-:A;>=?21@<.6(5B G+7O0�'$' G526@��5;D7O03. � G5,U.1@AB`0�.6=4CN=��+7O.121GPCJ.�*��U@��/@<.1@M*-:
.1260304RS=>24.6(50fBaG5:A.1@ZCW*>79.vCJ=%�9�508CN.1@<=%� # C3*�� *-:Z7O= E 0fG+7O0�'�.6=`210W=>21;�*��5@   0f.6(50f.6210308' G/21@��/;].6(50
:<@�RS03.1@AB`0Q=-R�.1(/0f7O08717O@<=%�\V



½ y

� � ��� ���	� �

�  � �	����� � ! � � $  ! ��$

� +�� � � ; 6�57;�1 /������ 576�BDC�F	� .0/21 3�4 � 576�

��������������� �

� 06�5=�" CJ=��+7O@.' 0W2 �-,}06' @ M 03260�� .m*8:<;?=>21@A.1(5B�7�.6(+*-.DCW*�� E 04G+7O0�'].6=ICJ=%�+79.621G+CJ.vB]G/:<.1@MC3*>7O.
.12603087"RS=>2D*f;>@�,}0��h7O=>G52YCJ0[*��-' ' 087O.1@��+*-.6@<=��&7O03. # *��-'hCJ=?B`,+*-2604.1(/03@<2v,�0W29RS=>26Bh*��PCJ0T@��h.10326Bh7
=-R .1(50IB�*�3 @<BaG5B ' 03:Z*�& ,?*-21@M*-.6@<=�������*-B`=%�5;`.6(50a79=?G52LCJ0 � ' 0K79.1@��+*-.6@<=%��,+*8.1(+7U@��e.6(50 �-�+*8:
.126030 
 # *>7=' 0��-�/0�'`@�� �"!/V$#&%YV[ m(50��-,}0[*-:A;>=>26@<.6(5Bh7m7O.1G-' @<0�'h*-260 K
'>V RTSVUXW # .1(/0e*-:A;>=?21@<.6(5B ' 0876CJ21@ E 0<' @�� X�@<;?G5210)( V P V � 0^21G2� .1(/@Z7`*8:<;>=?21@A.1(5B "Q@<.6(
*,+.-0/1- (#�]*��-'2� +.- V� m(/@Z7�,>*8:<G50[=-R3�/" *>7TGP790�'`@��&=>2+' 032D.1=IRS=>2LCN0x.6(50I*8:<;?=>21@A.1(5B
.6=^;>=&.1(526=>G5;?(�*-:A:),�=�717O@ E :A0]@A.1032Y*-.1@A=��+7U=-R .1(50a=>G5.6032xRS=?2U:<=}=>, *��-' 2603.1G/2*��.6(50].621030
"Q@A.1(`.6(50U79B�*-:<:A0879.[,?*-:AG504=8R����h@A.mCW*�� �-�-'{V[ m(/@Z7m:Z*?79.�,>*8:<G50U2603,5210K790�� .L7".1(/0x.6@<;?( .60879.
' 0W:Z*�&E,?*821@Z*8.1@A=��^.6=>:A032L*��+CJ04RS=>2�"Q(5@MCw(&*f.621030[C3*�� E 0URS=>G9�-'`G+7O@��5; RTSVUXW4V

y V RTSVUXW54 # *���*-:A;>=>26@<.6(5B ,}0W2*&e7O@<B`@A:Z*824.1=�RTSVUXW6� 79030	
)(+*-,/.10327(&%98[ m(/0E,?*-:AG5087U=-R
,+*82L*8B`03.10W2L7 * *��-':�fG+790�'h*8210U.1(50[76*-B`0[*>7sRS=?2�RTS U W * E =�,}0}V

# V<;T@ �>= 7O.12Y*0?�7U*8:<;>=?21@A.1(5B @A'B!DC�"Q(/@ZCL(�CJ=%�+79.621G+CN.L7x.6(50F79(5=?21.10K79.f,P*-.1(P7xRS21=>B .1(/0`7O=>G52YCJ0
.6=a*��)&!�5=)' 0U@��F.1(50$�503.;"v=>2 = V� m(/0x260879G/:<.1@��5;f.621030H@Z7m,526G9�50�'`.1=I0�35CJ:AG-' 0D,+*-.6(+7Q.1(+*8.
' =��/=>.Q.10W21B`@��+*-.604*8.D*�' 0879.6@��+*8.1@A=�� �5=)' 0 # *��-']"Q@A:<: E 0U210JRS0326210�'a.1=a*>75E9FHGJI9KMLNEBKPOHQDKRF
KSITL9Lak ���  l V



#D#

!5V � 21@AB�?�7v*-:A;>=>26@<.6(5B @ ' P CJ"Q(5@MCw(&CJ=%�+79.621G+CJ.Y74*].621030U=-RvB`@��5@<BIG/B "m03@A;>( .D79,+*��9�5@��/;^*8:<:
�5=)' 087 @��h.1(508�503.;"m=?2 = 8 @��h=?G524CW*>790 # .1(508"m03@A;>( .m=-R�08*>CL(h:<@�� = @Z7m.6(508' 03:Z*�&`@��+CJG526210�'
*8:<=��/;f.1(/0Q:<@�� = V  m(5@Z7 ������������� E>OHQ �������
	 KSITL9Lfk�� �  l @Z7"*8:Z7O=f,526G9�50�' # *?7B' @Z71CNG+717O0�'
* E =�,}0}V

( V= m(50 K I Q�
0L G��d*8:<;?=>21@A.1(5B E 03.;"m0W0��h.1(50[B`@��5@ABIG5B�79,P*��9�5@��5;`.621030�F L � I � EBK ��� c RS=?2T.6(50
� .603@��/032�.621030Q,/21= E :<03B @A' � C+*��
'������ # *?7",521087O0�� .10�'f@�� @A'��DC�V  m(50D*-:A;>=>26@<.6(5B =?,�0W2L*-.6087
*?7�RS=?:<:A=�"D7NV"X�@A2L7O."*T.621030Q@M7�CN=��+7O.121GPCJ.10�'fGP79@��/;4.1(50Q(/03G521@M79.6@ZC � 8?.1(50��I.6(50=' 087O.1@��+*-.6@<=��P7
"Q@A.1( .6(50^:M*-26;>087O. ' @ M 03260��+CJ0 E 03.;"m0W0�� .6(50�' 0W:Z*�&�=-RU.6(503@<2F79(/=>21.60879.F,+*-.6( *��-' .6(50
' 0W:Z*�&e=-R .1(503@A2U,+*-.6(�@��g.1(5@M74.1210W0`*8210]RS=?G9�-' # *��-'�.6(50a.1210W0],+*8.1(+7[*-260`2103,/:Z*>CN0�' E &
.6(50D79(5=?21.60879.v,+*-.6(+7�RS21=>B .6(50D79=?G52LCN0T.6=x.6(5=}7O0$' 087O.1@��+*-.6@<=��P7JV� m(/@Z7)*-:A;>=>26@<.6(5B � "Q(5@MCw(
"v0 "Q@<:A:\C3*8:<:�� R�� %)@Z7v79.1G
' @<0�' E 08C3*8G+790U@A.�"Q*>7QCN=�� � 08CN.1G5260�']@���@ P C{.6(+*-.D@<.vBh*�&�& @A03:.'
;?=}=)'^21087OG5:<.Y7m@��h.10326Bh7s=8R"B�*�3 @<BaG5B @�� .6032 � ' 087O.1@��P*-.1@A=�� ' 03:Z*�&!,?*-26@Z*8.1@<=%�\V

� 0H*-260T@�� .603210K79.10<'f@��F79.1G
'0& @��5;U.1(507Q�� LBI Q 	 L � Q E L E 03(+*�, @<=>2)=8R\.1(/0 �-,}0H*-:A;>=?21@<.6(5Bh7NV  \=
.1(/@Z7T0��
' # "m0I(+*�,}0I;>0��5032L*8.10�'^2Y*��-' =>B ;>2Y*-,5(P7bRS=>2[*!"Q@.' 0I2L*��/;>0a=-R�,?*8:<G5087TRS=?24.1(50a.1=?.L*8:
� G5B E 032��g=-R��5=)' 087 # .1(50 *<,}0W2L*-;?0(' 03;?21030[=-Rv08*>CL(��5=)' 0 # *��-'^.6(50�� G5B E 032�� =-R ' 0K79.1@��+* �
.1@A=��+7f@���.1(/0�BaG5:A.1@ZCW*>79.H;>21=?G5,d*?7I*^,+032LCJ0�� .Y*-;>0F=-R ��V  m(/08790`;?2L*8,5(+7�"m03260hCJ=��P79.126G+CJ.60�'
.1=I2608790WB E :A0Q2108*8: � "m=?21:.'!�50W. "v=>2 = 7)G+79@��5;].6(504B`0W.1(5=)'!' 0871CJ26@ E 0�'`@�� @A'"!DCS8 .6(50 �5=)' 0K7 =8R".6(50
;>2Y*-,5(P7B"m0W210D,5:Z*?CJ0�'I@��a*x;?21@1'~=8R ' @<B`0��+79@A=��+7 !#! - -%$ !�! -D-�& B �5�S21=>G/;>(5:�&I.1(50H79@�'30T=8R\.6(50
CJ=%� .6@��50�� .L*8:\u\�/@<.10<' � .L*8.10879% # *��-'`.1(508' 03:M*�&`*8:<=��/;]08*?Cw(h:A@�� = "Q*?7Q7903.Q.6=].6(504,526=>,+*8;}*-.6@<=%�
' 03:M*�&]=8R�:<@<;?( . *-:A=��5;I.6(+*-.Q:A@�� =�( V[ m(50H2L*��
' =>B �/03.;"m=>2 = 7["m032604.1(/0��]RS0�'`*?7m@��5,/G5.Q.1=I08*?Cw(
*-:A;>=?21@<.6(5B # *��-'I.1(50QBh*�3 @AB]G/B @�� .1032 � ' 0879.6@��+*8.1@<=%��' 0W:Z*�&/,?*-26@Z*8.1@<=%� �B�]=8R\.1(/0 �-�P*-:5.621030="Q*?7
CJ=?B`,5G5.60�'U*>7�@��f0�3 ,5210K7179@A=�� �"!5V1#&%YV � :A: �+;>G526087�@��f.1(/@Z7�Cw(+*8,5.10W2�,5:A=>.����I*8;}*8@��+7O.s.6(50�� G5B E 032
=-RV�5=)' 087)�`@��I.6(50��503.;"v=>2 = # RS=?2".1(50 �-,}0 *-:<;?=>26@<.1(/Bh7�' @M71CJG+76790�'I* E =�,}0�V �)*>CL(],+=?@�� .",5:<=?.1.60�'
210W,521087O0�� .L7s.6(50U*�,}032Y*-;>0U=�,}032v.1(5260304( G9�-' 260�'!' @ M 0W210�� .m;?2L*-,/(+7 RS=?2Q.1(50b79.L*8.10�' ,?*-:<G/087s=8R)� #
� # *��
' .6(50a*�,}032L*8;>0(' 03;?21030I=8Rv08*>CL(��5=)' 0}V+* �g*%'9' @A.1@<=%��.6=h.1(50IB`0K*��^0K79.1@ABh*-.6087mRS=>24.6(50
' 03:M*�&E,?*-26@Z*8.1@<=%� # "m0U,52608790�� .Q.6(50�!D(-,�CJ=%�'� ' 0��+CJ04@�� .6032*,?*-:M7m=-R�.1(50K790U0879.6@<Bh*8.1087NV
� )\�J�\�S�m�?�m���N�3�<ª8�S�6�b�\�z����.5������/ �q�L���J�N�S�����8���A�J�©���J�8�S���Sª?�¬�S���8�H�w� ��0�15� �2\�8�)�3�O���1�D�w�z�J�8�m�6�N���U�����8«m�z�\ª-�S�6�U�w�\�S�8�)���J�S���L�/���8�)�����8«}�
�43\�9�?���N�>�S�-�)¨N�L��ª8�"�L�6587:9<;=9?>�+)���N���S�O���?�J�?�3�"�S�Q���8�)���z�T�����\�{�Nª8���T� �w«N�"���z�J�3�q���Q�S� �1¨J�O�Z�?�w���m�S�>�O�6��L�A@CB�1D94EGF�H�+J�8�L¨J�O���m�3���S� �w�?���v�w�8�8�����K���4�L�S�9�z�s�DIJª?�L� �S� 1N�=>s�S���D�9�q���8�)�3���L�D�9�S�O�{�L�5�S�8���\�JIJª?�w�S�N�
(*)\�J�S�\���?�L�1�Nª8�-�z�9�S�{�S�8���z���8«3�+�J�?�9� �L�����w�+�N�q�¬�z�J�S���S�)���8�O���©�9�L�?�J�����Z�W�L�-�S�N�>�L�W�w�S���N�Q�3�O���1�3�q�w�S�����K�>�6�����6��S�D�K�N�D���?�w�S�\�L¨J�O�KIJª8�Oª8�O���8�D�w�?�T�S���L�8���D���S���z�J�D�3�O���1�3�\���b�s�8���N�MLM���?�O�1�4�O�3¨3�z���N�8�T�O�3�6�



# !

� 0 �+2L7O.ICJ=%�+79@1' 032/�/03.;"m=>2 = 7 "Q@A.1(�*�,}032Y*-;>0(�5=)'5*8:=' 03;?21030a0��}G+*-:v.1=ey V$( V  m(50F21087OG5:<.Y7
79(/=�"��&@��&X�@A;>G526087 � V ' ��� V !FCJ=>2621087O,+=��-'h.1=aB]G5:A.1@MC3*>7O.s;?21=?G5,+7Q=-Rv7O@ '3087m0�� G+*8:{.6= (�, # ' - , #
' (�, # *��-'Iy - ,	=-Rq.1(50Q.6=>.Y*-:-� G/B E 032\=8RQ�5=)' 0K7�@��I.6(50��503.;"m=?2 = # 210K79,+08CJ.6@�,}03:�&��JV�XP26=>B�.1(5087O0
�+;?G521087�"v0[C3*��hBh* = 0T.6(50TRS=>:A:<=�"Q@��/;I= E 7O032*,?*-.6@<=%�+7 2603;}*82�' @��5;I.1(/0x2603:Z*8.1@�,}0T,+032ORS=>21B�*��+CJ0H=-R
.1(/0 �
,}0U*-:A;>=>26@<.6(5Bh7JV  m(50f.621030K7mCJ=%�+79.621G+CJ.60�' E &XR S U W *��-' R S U W 4U(+*�,}0U*~B�*�3 @<BIG5B
' 03:M*�& ,?*-26@Z*-.6@<=%��.6(+*-.[@Z7U*-:�"Q*�&57H79Bh*8:<:<0W2T.6(+*���.6(+*-.U=8RD.1(50 ������� � R�� # *��-'�U:�)�g.1210W087JV
X5G521.6(50326B`=>260 # R S U W =?G5.1,+032ORS=>21B�7�R S U W 4f@��^B`=�79.UC3*?79087D79(/=�"��©V � ,5:Z*8G+79@ E :<0[0�3 ,/:Z* �
�+*8.1@<=%�~RS=?2).1(5@M7 R *>CJ. "m=>G/:.' E 0Q.6(+*-.).6(50D79Bh*8:<:/Cw(P*��5;?0T@��I.1(50�" *<&[;>2Y*-,5(��
	 @M7"CJ=��P79.126G+CJ.60�'
*-.[:<@��50 ' - =-RQ.6(50F*-:<;?=>26@<.1(/Bh7U*-:<:A=�"D7 RTS U W	.1=&0�3 ,5:<=?210a*�:M*-26;>032$� G5B E 032D=-RHCW*��-' @1'5*-.60
,+*8.1(+7U*��
'G' @M71CJ=�,}032D* E 03.6.10324=�,}032Y*-:A:�79=>:AG5.1@A=��\V��=�e.1(50I=?.1(50W2x(P*��-' # .1(50!U �)�e@Z7 E &�R *82
.1(/0\"v=>2L7O.).1210W0T@��I.10326Bh7�=-R ��� 8}.1(5@M7�@M7"0�3 ,+08CN.10�'I*?7 � 21@AB�?�7�*-:A;>=>26@<.6(5B B`@��/@<Ba@ '30W7 .6(50 KSGDK Q�

"m0W@<;>( .m=8R".6(50U.126030 # "Q@A.1(5=?G5.Q,+*�& @��5;a*��0&h*8.1.60�� .6@<=%�`.1=I.6(50U@��-' @�, @1' G+*8:\79=?G52LCN0 � ' 0879.6@��+*8.1@<=%�
,+*8.1(+7NV� m(50U.621030U=-Rs79(5=?21.10K79.Q,+*8.1(+7������^210K79G5:A.L7m@�� ,?*-:AG5087m=8R3���h.1(+*8.4*8210 E 03.;"m030���.6(5=}7O0
=-R�.6(50$U:�)�h*��-'].1(/=}790H=-R�.1(/0�RTSVUXW *��-' R S U W 4U*-:A;>=>26@<.6(5Bh7JV 7 =?.104.6(+*-. # @��`.6(5@Z7".126030 #
.1(/0E,?*-:AG50`=8R<����@M7$' 03.10W21B`@��50�' E &e.1(/0 ' @ M 03260��+CJ0 E 03.;"v030��g.1(50H' 03:M*<&/7U*-:A=��5;&.1(50a,+*-.6(+7
.1=h.6(50(' 087O.1@��P*-.1@A=��+74.6(+*-.[*-260`CN:<=}7O0879.b*��-'^R *-26.1(5087O.[*<" *�&�RS21=?B�.6(50`7O=>G52YCJ0}VIX�@��+*8:<:�& # .6(50
.12Y*�' 0W= M *8:<;>=?21@A.1(5B � R��|CJ=��P79.126G+CJ.Y7b.621030K7\"Q@<.6(eBh*�3 @<BaG5B ' 03:Z*�& ,?*-26@Z*-.6@<=%��:M*-21;?0324.6(+*��
.1(P*-.D=-R ����� # *~260879G5:A.Q.1(+*8.Q@Z7m@��^CN=�� .12L*?79.D.1=a.1(50U0�3 ,+08CJ.Y*-.1@A=��+7m0�3 ,52608717O0�']@�� @ P C V
�{03.)G+7B�/=�" .1G524�`=>G/2m*8.1.60�� .6@<=%�].6=f(5=�" .6(50H79@ 'W0��%=-R�.6(50QB]G/:<.1@MC3*>7O.�;?21=?G5,`210W:Z*-.6@�,}0Q.6=

.1(/0f7O@ '30 �^=-R�.1(50$�503.;"v=>2 = * M 08CN.L7m.1(/0x,+032ORS=>26Bh*��+CN0T=8R).1(50b*-:<;?=>26@<.1(/Bh7JV)X521=?B X�@<;>G/210 � V '
"Q(503260 � @M7U*`79Bh*8:<:�,+032LCJ0�� .Y*-;>0 �S(-, %D=-R�� # "m0aCW*���79030I.6(+*-.U.1(/0!R S U W *��-' R S U W 4
.12603087m2603,5210K790�� .D*��e@AB`,521=�,}03Ba0��}.)=-Rv26=>G5;?(5:�&&*��&=>2+' 032D=-RvBh*-;%�5@<.6G-' 04=�,}032Q.6(50 � � � *��-'
� R��#.1210W087JV � 7 � @��+CN2108*?79087a*>7`*g,�0W2LCJ0�� .L*8;>0&=-R+� # .6(50eBh*8;��5@A.1G-' 0h=8Rf@AB`,526=�,}0WB]0 � .
' 08CN2108*?79087 # *?7Q79030��`@��FX�@<;?G5210K7 � Vzy # � V$# # *��-' � V !�"Q(/@ZCL(`7O(5=�"d21087OG5:<.Y7�RS=>2 � 0�� GP*-:{.6= ' - , #
' (�, # *��-'hy - , =8R)� # 210K79,+08CJ.6@�,}03:�& �S(5=�"m0�,}0W2 # 0�,}0��a@��hX�@<;>G/210 � V !�"Q@<.6( � + -0/ y
� # R S U W
CJ=%�+79.621G+CJ.Y7x.62103087 "Q(5@MCw( # =%��.1(50F*�,}032L*8;>0 # (+*�,}0F*],?*-:AG50`=-R �B��*8.f:<0K*>79. ' P ,�:A=�"v0324.6(+*��
.1(P*-.4=8R � � � %YV  m(/@Z7 E 0W(+*�, @A=>2UC3*�� E 0I0�3 ,5:Z*8@��50<' E & �5=>.6@��5;F.1(+*8.T.6(50a79Bh*8:<:A032m.6(50I7O@ '30[=-R
.1(/0fBaG5:<.6@ZC3*?79.);>26=>G5, # .1(50U08*?79@<0W2Q@<.D@Z7sRS=>2$RTSVUXW *��-' RTS U W 4x.6= �-�-'&*-:<.6032*�P*-.1@�,}0���@ V 0}V #
:<=%�5;>0W2�%U,+*8.1(+7xRS=?2I.1(50 �5=)' 0K7f,5(0&/79@MC3*-:A:�&gCJ:A=}7O032I.1=e.6(50h79=?G52LCN0}V � .f.6(50`=>.6(5032I0�3 .12603B`0 #

��2\�8�O���"�z�{�8�)�>�N���3�{�8���N�S���6�Q���D� ���Nª8�����8� 1��A�N����7 @?9m�L�{���Q�S�8���\�O�L�����s�Qª8���S���O�w�S�5�N���Nª8�T�L�5�S���O� 9 ;=9?>�����J�W���L���8�\�J�8���Q�N�8�"�8�8�3�N�>�L�?�T���8�)INª>�L�3�S���Z�
���`�z�{�8�J�\�D�6�w�8���8�L�Aª-�M�



#D(

"Q(50�� � + � ��* E 21=�*�'5C3*?79.H71CJ0��+*-26@<=0%)@A.Q@Z7m08*?7 &h.1=a7O030U.1(+*8.\�/=I.1210W0fCW*��X' =aB]G+CL( E 0W.1.10W2
.1(P*�� � � �&@��h.10326Bh7s=8R).1(/0fBh*�3 @ABIG5B ' 0W:Z*�&!,?*-26@Z*-.6@<=%�\V * �`R *>CJ. # *>7Q.1(50[.1210��-'`@��&X�@<;?G5210K7
� V ' ��� V !a79G5;?;>087O.L7 # "Q(50���.6(50[79@�'304=-R�.1(/04B]G/:<.1@MC3*>7O.);>21=?G5,^@M7s:M*-21;?032Q.1(P*��&yD( � # - , =8R)� # @A.
Bh* = 087T7O0��+7O0I.1=h7O@<B`,5:�&`G+7O0I.1(50 ����� # *?7421G9�9�/@��5;�RTSVUXW =?2�R S U W 4�"m=>G/:.' �5=?. & @A03:.'
*e79@A;��5@ �qC3*�� .[@<B`,526=�,}03B]0 � .T@���.10326Bh74=-R ���\V * ��*^.;& ,5@ZCW*-:"BaG5:<.6@ZC3*?79.U76CJ0��+*821@A=e(5=�"m0�,}032 #
.1(/0f7O@ '30U=8R).1(50 ' 087O.1@��P*-.1@A=��&790W. RS=?24*��0&&79@��5;>:A0[79087679@<=%� "v=>G5:1' E 0[79Bh*8:<:�CJ=?B`,+*-260�'].6=].6(50
.1=?.L*8: � G5B E 032�=8RQ�5=)' 087 �S0879,+08CJ@M*-:A:�&xRS=?2):Z*-26;>0=�503.;"m=?2 = 7T% 8>@<.)@Z7�@��a.1(5087O047O@<.6G+*-.6@<=��P7�.6(+*-.).6(50
*-:A;>=?21@<.6(5Bh7T,/21087O0�� .60�'^(503260�"m=?G5:.'^2608*-:A:�&^B�* = 0[* ' @ M 03260��+CJ0I@��e.10326Bh7 =8RQ.6(50]B�*�3 @<BIG5B
' 03:M*�&E,?*-26@Z*8.1@<=%�^=8R".6(50��-�+*-:�.126030}V

X�@��P*-:<:�& # X�@<;?G521087 � V$(F*��-' � V P @��),}0879.6@<;�*-.10U(5=�"�.1(50�,?*-:AG50f=8R<���^RS=?24.1(/0�,>*821@A=>G+7T.621030K7
CL(+*��5;?087I*>7a*�RSG9�+CN.1@<=%��=-RH.1(50&*�,}032L*8;>0!�/=)'5*-:6' 03;?21030}V 5�&�CN=>B`,+*821@��5;e.1(50K790 �+;?G5210K7~.6=
X�@A;>G5260 � V '["Q(5@ZCL(U,5210K790�� .L7{,5:A=>.Y7©RS=?2�.6(50Q76*-B`0)7O@ '30)=8R ' 087O.1@��P*-.1@A=�� 7903.��J� + - /$- (
� % # "m0v7O030
.1(P*-."RS=>2).1(/0 R S U W *��-'TRTS U W 4 .621030K7 ���H' 08CJ2608*>7O087[' 2L*8Bh*-.6@ZC3*8:<:�&b*>7s.6(50D*�,}032L*8;>0��5=)'/*-:
' 03;?21030U@��+CJ210K*>790K7�RS21=?B '>V1( � X�@<;?G5210 � V$(J%m.6=ay V1( � X�@<;?G5210 � V ' %Q*��-'�.6(50��h.1=�!:��X�@A;>G5260 � V P %YV
 m(5@M7s@Z7v*f21087OG5:<.v=-R�.1(50DR *>CJ.v.1(+*8.Q*f(5@A;>(5032��5=)'5*8:J' 03;>260304.62L*��P79:Z*8.1087m@�� .6=I*f:M*-21;?032�� G5B E 032
=-Rv,+*8.1(+7 E 0W. "v030�� *��)&�.;"v=E�5=)' 087 # *��-'g*~:M*-21;?032 � G5B E 0W2Q=-R).62103087mRS=>2H=>G52U*8:<;?=>21@A.1(5B�7 .6=
CL(5=}=}7O0mRS21=>B V � �5=>.6(5032"@AB`,+=>21.Y*�� .�= E 790W2*,?*-.6@<=��I@M7�.1(P*-.�RS=?2)*��a*�,}032Y*-;>0��/=)'5*-:-' 03;>26030Q0��}G+*-:
.1= ! #5E =?.1(^=8R)=>G/24*8:<;>=?21@A.1(5Bh7v*-260I* E :<0U.1=FCJ=��P79.126G+CJ.Q.62103087�"Q@A.1(:��� - # @��
' 03,+0��-' 0�� .6:�&a=-R
.1(/0�� G5B E 032m=8R[�5=)' 087Q@��h.6(50/�50W. "v=>2 = V � 7Q7OG+CL( # .1(50K790U.12603087�"m=?G5:.' E 0I* E :<0U.1=aB`0303.).6(50
' 03:M*�&�,>*821@M*-.1@A=��`260��}G5@<2603B`0��}.Y7 =8R�0�,}0��a.1(50DB`=}7O.�' 03Bh*��-' @��/;f*8,5,5:A@ZC3*8.1@<=%�+7JV  m(50 E 03(+*�, @<=?2
=-R .1(50a=>.6(5032[*-:A;>=?21@<.6(5Bh7T@M7 �5=>.[79@A;��5@ �qC3*�� .6:�&e* M 08CJ.10<' E &^.6(50E�/=)'5*-:�' 03;?21030 # *?7��5=%�50a=-R
.1(/08790&*-.6.103BF,5.f.6=e=>,5.6@<B`@�'30]@���.10326Bh7x=8R ����V * � ����� # RS=>2I@��+79.Y*��+CJ0 # ��� @Z7�' 0W.10326B`@��50<'
E &�.6(50f2603:Z*8.1@�,}0/' @Z79.Y*��+CN0f=-R�.1(50�,?*-26@<=?G+7 ' 087O.1@��+*-.6@<=��P7 RS26=>B�.6(50I7O=>G52YCJ0 # "Q(5@ZCL(^@M7T*8:<B`=�79.
@��
' 03,+0��-' 0�� .v=-R).6(50$�5=)'5*-: ' 03;?21030�V

�=,}032L*8:<: # .6(50`210K79G5:A.L7x,/21087O0�� .60�'e@��g.1(5@M7fCL(+*-,5.6032I7OG5;>;?0879.I.6(+*-.(R S U W *��
' R S U W 4
*>CL(5@A0�,}0m.6(503@<2 E 0K79.m,+032ORS=>26Bh*��+CN0QG9�-' 032vCJ=%�-' @A.1@<=%�+7".1(+*8.v*-210D.;& ,/@ZC3*8:5=-R©B]G5:A.1@MC3*>7O."*8,5,5:<@MC3* �
.1@A=��+7\21G2�9�5@��/;4@��[(5@<;?(I79,+030<'/�503.;"m=?2 = 7 # �+*-B`0W:�& # "Q(50�� ��*J%{.6(50Q7O@ '30v=-R+.6(50mBaG5:A.1@ZCW*>79.q;>26=>G5,
@Z7)2103:M*-.6@�,}03:�&I79B�*-:<:qCJ=?B`,+*8210�'].6=I.1(50H.1=>.Y*-:Q� G5B E 0W2s=8R��/=)' 087m@��F.1(50 �/03.;"m=>2 = # *��-'��3=>2 � E %
.1(/0�� G5B E 032)=-R)@��+CJ=>BF@��5;��3=>G/.1;>=?@��5;I:A@�� = 7Q*-.Q0K*>CL(]�/=)' 0f@M7m2103:M*-.1@�,}03:�&I:M*-26;>0}V



# P

0

0.005

0.01

0.015

0.02

0.025

0.03

0.035

0.04

0.045

20 40 60 80 100 120

de
lta

 T

Number of Nodes

DVMA
DVMA2

SPT
MST
TDF

X�@A;>G5260 � V ' K � :<;>=?21@A.1(5B CJ=?B`,+*821@Z7O=���RS=?2��503.;"m=?2 = 7�"Q@A.1(�*�,}032Y*-;>0H�5=)' 0X' 03;?21030`0�� G+*8:m.6=y V1( # *��-'�BaG5:<.6@ZC3*?79.);>26=>G5, 79@�'30U0�� GP*-:{.6= (�, =-R�.1(50$� G5B E 032)=8R[�5=)' 087

0

0.01

0.02

0.03

0.04

0.05

0.06

20 40 60 80 100 120

de
lta

 T

Number of Nodes

DVMA
DVMA2

SPT
MST
TDF

X�@A;>G5260 � Vzy K � :<;>=?21@A.1(5B CJ=?B`,+*821@Z7O=���RS=?2��503.;"m=?2 = 7�"Q@A.1(�*�,}032Y*-;>0H�5=)' 0X' 03;?21030`0�� G+*8:m.6=y V1( # *��-'�BaG5:<.6@ZC3*?79.);>26=>G5, 79@�'30U0�� GP*-:{.6=2' - ,�=-R�.1(/0�� G5B E 032m=8R��5=)' 087



# �

0

0.01

0.02

0.03

0.04

0.05

0.06

20 40 60 80 100 120

de
lta

 T

Number of Nodes

DVMA
DVMA2

SPT
MST
TDF

X�@A;>G5260 � V1# K � :<;>=?21@A.1(5B CJ=?B`,+*821@Z7O=���RS=?2��503.;"m=?2 = 7�"Q@A.1(�*�,}032Y*-;>0H�5=)' 0X' 03;?21030`0�� G+*8:m.6=y V1( # *��-'�BaG5:<.6@ZC3*?79.);>26=>G5, 79@�'30U0�� GP*-:{.6=2'�(-,�=-R�.1(/0�� G5B E 032m=8R��5=)' 087

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

20 40 60 80 100 120

de
lta

 T

Number of Nodes

DVMA
DVMA2

SPT
MST
TDF

X�@A;>G5260 � V ! K � :<;>=?21@A.1(5B CJ=?B`,+*821@Z7O=���RS=?2��503.;"m=?2 = 7�"Q@A.1(�*�,}032Y*-;>0H�5=)' 0X' 03;?21030`0�� G+*8:m.6=y V1( # *��-'�BaG5:<.6@ZC3*?79.);>26=>G5, 79@�'30U0�� GP*-:{.6=`y - ,�=-R�.1(/0�� G5B E 032m=8R��5=)' 087



#
�

0

0.005

0.01

0.015

0.02

0.025

0.03

0.035

0.04

0.045

0.05

20 40 60 80 100 120

de
lta

 T

Number of Nodes

DVMA
DVMA2

SPT
MST
TDF

X�@A;>G5260 � V1( K � :<;>=?21@A.1(5B CJ=?B`,+*821@Z7O=���RS=?2��503.;"m=?2 = 7�"Q@A.1(�*�,}032Y*-;>0H�5=)' 0X' 03;?21030`0�� G+*8:m.6=
'>V1( # *��-'�BaG5:<.6@ZC3*?79.);>26=>G5, 79@�'30U0�� GP*-:{.6= (�, =-R�.1(50$� G5B E 032)=8R[�5=)' 087

0

0.005

0.01

0.015

0.02

0.025

0.03

0.035

0.04

20 40 60 80 100 120

de
lta

 T

Number of Nodes

DVMA
DVMA2

SPT
MST
TDF

X�@A;>G5260 � V PLK � :<;?=>21@A.1(5B�CJ=?B`,+*-26@Z7O=��]RS=?2��503.;"m=?2 = 7�"Q@<.1(�*<,}0W2L*-;?0$�5=)' 08' 03;?21030U0��}G+*-:q.1=�! #*��
'�BaG5:<.6@ZC3*?79.);>26=>G5, 79@ 'W040��}G+*-:\.6= (�, =-R).6(50$� G/B E 032)=-R �5=)' 087



#
!

7.25

7.3

7.35

7.4

7.45

7.5

1 1.5 2 2.5 3 3.5 4 4.5 5

de
lta

 T
 (

m
s)

Value of the multiple of n

DVMA

X�@A;>G5260 � V � K RTSVUXW ,�0W29RS=>26Bh*��PCJ0UCJ=?B`,+*-26@Z7O=��`RS=>26' @ M 03260�� .�,>*8:<G50K7 =8R",+*82L*8B`03.10W2������a@M7*IB]G5:A.1@A,5:<0Q=8R)�P% # *�,}032L*8;>0$�5=)' 0 ' 03;?2103040�� G+*8:�y V1( # *��
'�BaG5:<.6@ZC3*?79.);>26=>G5, 79@ 'W040��}G+*-:�' - ,FV
��� > � � ��� �������E� ��� ��� � � � �<���5���
	 � ��� �

* � 
)(+*-,5.6032 (E"m0I0K79.L* E :<@M79(50<'^.1(+*8.4.1(50aCN=>B`,5:A0�3 @<.;&]=8R RTSVUXW @M7 � ���
��� � ( %YV��Q08C3*8:<:
.1(P*-.�� @Z7s.6(50D.1=>.Y*-:Q� G5B E 0W2"=-R�,+*8.1(+7 E 03.;"v030��I.1(/0U79=?G52LCJ0 �x*��-'].6(50TR *-26.1(50K79.�' 0879.6@��+*8.1@<=%�
�5=)' 0�� # .1(+*8.D*-210bC3*-:MCJG5:Z*8.10�'qV � *82L*-BF03.1032��+@Z7 # 79@AB`@<:M*-21:�& # .1(50D.1=?.L*-:Q� G5B E 032"=-R�,P*-.1(P7m.1(+*8.
*-260UC3*8:ZCJG5:M*-.60�' E 03.;"m030��`7O=>B`0=�5=)' 0��I=-R�.1(504,P*-21.6@Z*8:<:�& �SE G5@<:A.).1210W0 
 # *��-'`.1(50$' 0879.6@��+*8.1@<=%�
����� .6(+*-.U@Z7HCJG521260�� .1:�& E 03@��5;hCJ=%�9�508CJ.60�'^.1=h.6(50I.126030�
UV/ZD=�"v0�,}032 # @��e.1(50(' 0K71CJ26@<,5.6@<=��
=-R�.1(/0U*-:A;>=>26@<.6(5B # .6(50 ,?*-:AG5087m=8R��a*��-'�� "m0W2104:A0JRS.mG9�P79,+08CJ@ �+0�'{V * �h;?0��5032Y*-: # .1(50bCw(5=?@ZCJ0H=-R
,+*821.1@MCJG5:M*-2�,?*8:<G5087["Q@<:A: E 0U*ICN=>B`,526=>B`@M790 E 0W. "v030��`.6(50��}G+*-:A@<.;&f=8R".6(50 �-�P*-:{.6210307��@��F.10326Bh7
=-R�Bh*�3 @<BIG5B ' 03:M*<&H,>*821@M*-.1@A=��:��� %v*��-'^7O,+030�'{V
� 0��/=�" 79(5=�"�(5=�" .1(/0�,>*8:<G50K7b=8R��e*��-'�� "m03260a7903:A08CJ.60�'�RS=?2x.6(50I,+0329RS=?21Bh*��+CJ0[0�,?*-: �

G+*8.1@<=%� ' 0871CJ26@ E 0�'^@��e.1(5@M74Cw(P*-,5.60323V � CJ=>BF,+*-26@Z79=%�e=-R ,�0W29RS=>26Bh*��PCJ0f=8R RTSVUXW R *-BF@<:�&F=-R
*-:A;>=?21@<.6(5Bh7)G9�-' 0326' @��{0W210�� .�,?*-:AG5087m=8R �F*��-'!�\210�,}0K*-:<0<'].1(50U=?,5.1@ABh*-:-,?*-:AG5087Q.1= E 0#"

I � + #
�

I � + �
 m(50('5*8.L*].6(+*-.4BF=>.1@�,?*-.10<'�.6(50a790W:<08CJ.6@<=%��=8R��h@Z7Q,521087O0�� .10�'h@��eX�@<;>G/210 � V � V  m(50a*8:<;>= �



! -

0

0.001

0.002

0.003

0.004

0.005

0.006

0.007

0.008

0.009

0.01

20 40 60 80 100 120

de
lta

 T

Number of Nodes

DVMAv2
DVMA

X�@A;>G5260 � V � " � 0329RS=?21Bh*��+CJ0�CJ=>B`,P*-21@M79=%� E 03.;"m030���RTSVUXW *��-' .6(50�(5@A;>(5032 CJ=>BF,5:<0�3 @<.;&(503G/21@Z7O.1@MC�R S U W��B4
21@A.1(5B�7 "v03210D0�3 08CJG5.60�'�"Q@A.1(H' @ �q03260�� . ,>*8:<G50K7�=8R �f=%�2' -D- 2L*��
' =>B�;>2Y*-,5(+7["Q@<.6(2' -D- �/=)' 087
*��
' ' - ' 0K79.1@��+*-.6@<=%�+7JV  m(50�*<,}0W2L*-;?0]B�*�3 @<BIG5B ' 03:M*�& ,?*-26@Z*-.6@<=%� � � " *>7x2608CJ=?2�' 0�'qV *¬.U@M7
CJ:A08*-2"RS21=?B%.6(5@Z7.�+;?G5210H.1(+*8.�"Q(50��F.1(50 ,?*8:<G50D=-R �I(P*>7m210K*>CL(50�' #
� # .1(50H*�,}032L*8;>04B�*�3 @<BIG5B
' 03:M*�&�,>*821@M*-.1@A=�� 79.6=>,5,+0�'�' 0KCJ2108*?79@��5;5V� m(/@Z7fB`08*��+74.1(+*8.IB`=}7O.U=-RH.1(50`.6@<B`0a*^.621030("Q@<.6(
*�BF@��5@AB]G5B ��� C3*�� E 0]RS=?G9�-'�*-BF=��5;&.1(50a.12603087 #�E G5@A:<.f=%��.1(/0 �+2L7O.�# �d79(5=?21.10K79.I,+*8.1(+7 #
CJ=%�9�508CJ.6@��5; 79=?G52LCJ0 �U.1=(' 087O.1@��+*-.6@<=�� �UV[ m(50U=>,5.6@<Bh*8:-,>*8:<G504RS=?2�� " *>7Q*-.6.L*8@��50�'h7O@<B`@A:Z*-26:�&}V

��� � � �5� �J����� � ����� ��� � ��� �X�5��� � � � ����������� � �
	:��� �P��� �<�

* ���)(+*-,5.6032 (!"m0I(+*�,}0fBF0�� .6@<=%�50�'^*���*8.1.603B`,5.D.1=`@AB`,526=�,}0U.6(50I,+0329RS=?21Bh*��+CJ0I=-Rv.6(50
RTSVUXW R *8B`@<:�&4=-RP(503G526@Z79.6@ZC37 E &x@��+CJ2608*>7O@��5;D.1(50W@<2�CJ=>B`,/:<0�3 @<.;&}V  m(50m.;"v=4(5@<;?(5032�CJ=>BF,5:<0�3 @<.;&
(503G/21@Z7O.1@MC37 # "Q(5@ZCL(/"v0�"Q@A:<: C3*8:<:-R S U W���4 *��-'ERTSVUXW54��B4L"v03210v.1087O.10�'[*-;�*-@��P79.�RTSVUXW�*��-'
RTSVUXW54f=%�e*`7O0321@A087m=-Rv2Y*��-' =?B�;>2L*8,5(+7NV � 7Q@�� 7908CJ.6@<=%� � V ' # .1(50[;>2Y*-,5(g7O@ '30$,?*-26@<0�'`RS21=>B
y - �5=)' 087T.6=�' - - �5=)' 0K7�8{.6(50I*�,}032Y*-;>08�5=)'5*8:[' 03;?210308"Q*>7Hy V$( V= m(50ICJ=?B`,+*82L*-.6@�,}08'5*8.L*~RS=?2
RTSVUXW *��-'GRTSVUXW���4fRS21=>B
' -D- ;>2Y*-,5(+7="Q*>7H*<,}0W2L*-;?0�' # *��-'^@M7T,52608790�� .10<'�@��gX�@<;?G5210 � V �
� "Q@A.1( !D(�,�CJ=��'� ' 0��+CJ0H@�� .10324,>*8:Z79%LV



! '

*�.T@M7L�5=?.T(P*-2�'^.6=`7O030f.6(+*-.H.1(50[,�0W29RS=>26Bh*��PCJ04=-R=RTSVUXW���4f@M7L�5=?.47O@<;%�5@ �qCW*�� .1:�& E 0W.1.10W2
=��&.1(50 *�,}032L*8;>0 # .6(+*��e.6(+*-.D=-R=RTSVUXW4VA* �`R *>CJ. # .6(50f,/21087O0�� .60�' !D(�, CN=��'� ' 0��+CJ0[@�� .10324,>*8:Z7
RS=>2D.1(/0xBF08*��`0K79.1@ABh*-.6087"@�� .1032Y7908CN.3V

����� � �5� �J����� � ����� ��� ���X� � � � � � � �	
 ���������B� ���

�DG52.�-�+*8:57O03.�=-RV'5*-.Y*T210NRS032L7\.1=D.1(50Q,+032ORS=>26Bh*��+CN0s=8R+.1(/0�'0&)�+*-BF@ZC)*-:A;>=>26@<.6(5B # ' 0871CN21@ E 0�'
@�� �)(+*8,5.10W2�� V �Q08C3*8:<:q.1(+*8.4.1(50[*8:<;>=?21@A.1(5B CJ=%�+79@M79.L7Q=-R�. "v=`7O03,+*82L*-.60f=?,�0W2L*-.6@<=%�+7T=��X�5=)' 0
� � ��"&o{psr6t]k � l%# "Q(50����5=)' 0 � "Q*�� .Y7x.1=��O=?@�� *^BaG5:<.6@ZC3*?79.U7O08717O@<=�� # *��-' i�j[W S©jUk � l%#
"Q(50�� � "Q*�� .Y7 .6=`:<08*�,}04.6(50ICNG521260�� .D7O08717O@<=%�P��.621030D%YV �Q08C3*-:A:�*-:M79=a.1(+*8.Io{p)r1tak � l (P*>7T.6(521030
79,+08CN@Z*-:�CW*>790K7 "
'>V ����
	 � � �5=)' 0 � @M7��5=>.D,+*-26.T=8R".6(50[CJG526210�� .QB]G/:<.1@MC3*>7O.)21=>G/.1@��/;I.1210W0 

y V � ��	 � � �5=)' 0 � @Z7D*~2603:Z*�&(�5=)' 0I@��h.6(50f.621030 
 *��-'�@A.L7D*�'9' @A.1@A=��^.6=].6(50UB]G/:<.1@MC3*>7O.
;?21=>G/,�' =}087��5=?.\, @<=?:Z*-.604.1(/0xB�*�3 @<BaG5B ' 0W:Z*�&E,?*821@Z*8.1@A=���� �

# V � ��	 � � �5=)' 0 � @Z7D*~2603:Z*�&(�5=)' 0I@��h.6(50f.621030 
 *��-'�@A.L7D*�'9' @A.1@A=��^.6=].6(50UB]G/:<.1@MC3*>7O.
;?21=>G/, , @<=>:M*-.6087 ���

� 7B"Q@A.1(h.1(/0/R S U W *-:A;>=?21@<.6(5Bh7 # "m06"m03260T@�� .60321087O.10�'a@��`.6(50U*�,}032L*8;>0 E 03(P*<, @<=?2m=8R".6(50
'0&)�+*-BF@ZC`*8:<;>=?21@A.1(5BeV  087O.L7E"v03210&7O03.]G/,d*>7IRS=>:<:A=�"D7 "e*3RS.1032FCJ210K*-.1@��5;�*�� @��5@<.6@Z*8:Q.1210W0�


RS21=?B *^2L*��-' =?B ;?2L*8,5(�G+79@��5;�*8:<;?=>21@A.1(5B RTSVUXW # *e7O0�� G/0��+CJ0`=8Rmn�G ����� 
 L Q�� Lf=?,+032L*8.1@<=%�+7
"Q*?74,�0W29RS=>26B`0�'^=%��.6(+*-.U.126030}V� m(/0`CL(5=>@MCJ0f=8R�"Q(50W.1(5032[*fn�G ��� =>2[* 
 L Q�� L4=?,�0W2L*-.6@<=%� "Q*?7
,+0329RS=?21B`0<'�*8.a*^;>@�,}0���B`=>BF0�� .="Q*?7f2L*��-' =>B # ;>=�,}032*�/0�' E &�.6(50 5m0324�5=>G5:A:<@�' @M79.126@ E G/.1@<=%�
��0�V ;5V # ( - =?2 � (^,�0W2LCJ0�� .I=-Rb*-:A:m=?,�0W2L*-.6@<=%�+7~(P*�' .6= E 0~n�G ��� =?,�0W2L*-.6@<=%�+7T%YV � RS.6032f.6(50`=?, �
032Y*-.1@A=���" *>7T,+032ORS=>21BF0�' # .1(50[Bh*�3 @<BaG5B ' 03:M*�&],?*821@Z*8.1@A=��e=-Rv.6(50��50�"	.126030/" *>7TBF08*>7OG5210�'
*��
'|2608CJ=?2�' 0�'qV * �|*�'9' @A.1@A=�� # .6(50`CNG521260�� .[7O03.f=8R6' 0879.6@��+*8.1@A=��+7/" *>7xG/, '/*-.10<' *3RS.1032[0�,}0324&
=>,+032Y*-.6@<=�� # *��
'�*KRS.6032U.1(50aG5, '5*-.60 # .6(50 R S U W�*8:<;>=?21@A.1(5B�" *>7x26G9�g=���.6(5@Z7 �50�" 7903. # 79=
.1(P*-.U.1(50

1=?,5.1@ABh*-:��!' 03:M*�& ,?*-26@Z*-.6@<=%�G,?*-:AG50fRS21=?B .1(5@M7U*-:<;?=>26@<.1(/B CJ=?G5:.' E 0`CJ=?B`,+*8210�'^.6=
.1(/0=' 03:Z*�&8,>*821@M*-.1@A=��(,?*-:<G/0Q,521=)' GPCJ0�' E &[.1(50='0&)�+*8B`@ZCv*-:<;?=>26@<.1(/BeVJ5m=>.1(I.6(5087O0�,>*8:<G50K7 "v03210
*�,}032L*8;>0�'a=�,}0W25' - - 2Y*��-' =>B ;?2L*-,/(+7L"Q@A.1(�' -D- �5=)' 087D*��
' ' - B]G/:<.1@MC3*>7O.�' 0879.6@��+*8.1@A=��+7m08*?Cw(
��*?7 E 0JRS=>260 # "m0U*8:Z7O=I,521087O0�� .m.1(/0 ! (-,�CN=��'� ' 0��+CJ04@�� .6032*,?*8:Z7�RS=?2Q=>G52QBF08*��`0K79.1@ABh*-.6087T%YV � :<:



!}y
;>2Y*-,5(P7~(+*%' *�� *�,}032Y*-;?0!�5=)'5*8: ' 0W;>210W0`=-R # V � .6=>.Y*-:D=-R7' - n�G ��� � 
 L Q�� LI=>,+032L*8.1@A=��+7�"Q*?7
,+0329RS=?21B`0<']=��&08*>CL(h.1210W0}V
* �]=?G52)0�3 ,+0326@<B`0�� .Y7 "m0D(+*�,}0�,>*821@A0�'~.6(50Q,+032LCN0�� .Y*-;?0T=8R5n�G ��� =>,+032L*8.1@A=��+7)=�,}0W2".1(50D.1=?.L*8:

� G5B E 032\=8R+=>,+032Y*-.6@<=��P7�,+032ORS=>26B`0�'{V � 0m(+*�,}0v79.6G-' @<0<'f.1(50 C3*>7O087 =8R ( - # � (4*��-' ' -D- ,+032YCJ0�� . #
.1(/0x:M*-.6.1032 CJ=��+7O@Z7O.1@��/;I=��5:�&`=-Rqn�G ��� 210��}G5087O.L7JV[ m(/0x260879G/:<.1@��5;�'/*-.L*I@Z7m,/21087O0�� .60�']@��hX�@<;?G5210K7
� V ! �S( - � ( - B`@�3I=8R{n�G ��� � 
 L Q�� LQ=>,+032Y*-.1@A=��+79% # � V ' - � � ( �8y (&%D*��-' � V 'D' �N' -D- � - %YV

 m(508'0&)�+*-B`@MCT*8:<;?=>21@A.1(5B E 0W(+*�,}087m*?7 =%�50$"m=>G/:.']0�3 ,+08CJ. � .1(50U260879G5:A.1@��5;/�50�" .6210304(P*>7
.1(/0eBh*�3 @<BIG5B ' 03:M*�& ,?*821@Z*8.1@A=��d;>2608*-.6032`.6(+*��d.6(+*-.`=8Ra*�.621030 CJ210K*-.10<' 
9RS26=>B 71CJ2Y*-.LCL( � V
� @<.6( ( - � ( - B`@�3g=-RQn�G ����� 
 L Q�� LI=>,+032Y*-.6@<=��P7].1(50 *�,}032L*8;>0^B�*�3 @<BIG5B@' 0W:Z*�& ,?*-26@Z*-.6@<=%�d=-R
.1(/0I.1210W0874*KRS.6032�' - =?,+032L*8.1@<=%�+7�" *>74y V � #�.6@<B`0K7 :M*-21;?0324.6(+*�� 
1=?,5.1@ABh*-:�� �S2L*-.6(5032 # 7OBh*-:A:<087O.
*-.6.L*8@��+* E :<0["Q@<.6(�R S U W<%LV�* � � ( �8y (T.1(/@Z7{2L*8.1@A=mRS03:<:?.1=Hy V$# # # *��-'$"Q@<.6( ' -D- � - @A. E 08C3*8B`0 '>V � !/V
 m(5@M74CJ=>G/:.' E 0I0�3 ,5:M*-@��/0�' E &h.1(/0xR *>CN.4.1(+*8.4.1(/0�'0&)�+*-BF@ZCU*-:A;>=>26@<.6(5B�03B`,5:A=�&/7Q*]B`@��5@<BF*-:
' @M7921G/,5.1@A=��e*8,5,526=}*>CL( # "Q(5@MCw(&C3*8G+790K7 .6(50U.1210W0x.6= 
+' 03.60321@A=>2L*8.10��I=�,}032m.6(50f.6@<B`0�V � @��+CJ04.6(50

 L Q�� L)=?,�0W2L*-.6@<=%�+7�' =/�/=>.QCW*-G+7O04.1(50D.126030D.1=f260879( G��F0 # .1(50W210D@Z7"G+79GP*-:<:�&]:A@<.6.1:<0Q@AB`,526=�,}0WB]0 � .
@��d.6(50�,?*-:AG50e=-R ��� *KRS.6032h* 
 L Q�� La=>,+032Y*-.1@A=��\V � .`.6(50g71*8B`0^.6@<B`0 # *�� *8:<;>=?21@A.1(5B # 26G9�

9RS26=>B�71CJ2Y*-.YCw( � �-�
'57m* E 0W.1.10W2m7O=>:AG5.1@A=�� # "m=?2 = @��5;8"Q@<.6(`*[79Bh*8:<:<0W2"7O03.)=-R ' 087O.1@��+*-.6@<=��P7JV �=�
.1(/0x=?.1(50W2Q(+*��-' # n�G ��� =>,+032Y*-.6@<=��P7T*8:<B`=�79.D*-:�"Q*�&/7QC3*-G+7O0U.1(50$,?*-:AG50U=-R3���h.6=]@��+CJ210K*>790 E =?.1(
"Q(50��I.6(50�')&0�+*8B`@ZC)*8:<;>=?21@A.1(5B	@Z7�0�3 0KCJG5.10<'x*��-'/"Q(50��I.6(50\RTS U W�*-:A;>=>26@<.6(5B @M7 26G9�I=��I.6(50
0��5:M*-26;>0�' ' 087O.1@��+*-.6@<=�� 7903.WV)X5=>2Q.1(/08790[2108*?79=��P7 # .1(/0I79B�*-:<:A032).1(50[7O(+*-260f=-R 
 L Q�� LQ=?,+032L*8.1@<=%�+7
@��F.1(50U.1=?.L*8:Q� G5B E 032),+0329RS=?21B`0�' # .6(50UCJ:A=}7O032Q.1(50H,�0W29RS=>26Bh*��PCJ04=-R�.1(/0$'0&)�+*-B`@MCT*8:<;?=>21@A.1(5B
.1=a.1(/0x=?,5.1@ABh*-: V

 m(50Q*�,}032Y*-;?0 E 03(+*�, @<=>2�=-RP.1(50 '0&0�P*-B`@MC"*-:A;>=>26@<.6(5B	@Z7Q�5=>."@��-' @MC3*-.6@�,}0"=8Rq79=?B`0),+*-26.1@ZCNG5:Z*82
C3*?79087NV X5=>2h@��P79.L*��+CJ0 # "m0g(+*�,}0e= E 7O032*,}0<' 7O=>B`0gC3*?79087 # "Q(503260�.6(50�,?*-:<G/0�=8R ��� =8RI.6(50
BaG5:<.6@ZC3*?79.U.126030`(+*?7~@AB`,521=�,}0�'g*KRS.6032a*`n�G ��� =?,+032L*8.1@<=%�\V  m(5@Z7f(+*8,5,+0��+7E"Q(/0���.1(50 �5=)' 0 #
"Q(5@MCw( "Q*�� .Y7f.1= �O=?@���.6(50`.621030 # @Z7[*-:<2608*�')&g*^2103:M*<&��/=)' 0h=-RD.1(/0`0�3 @Z79.6@��5;hBaG5:<.6@ZC3*?79.4.621030
*��
' @Z7f:A= C3*-.60�'�CJ:<=�790h.1=e.6(50&79=?G52LCJ0 �S.1(50h:Z*?79.aC3*?790`RS=>2a.1(/0fn�G ��� =?,�0W2L*-.6@<=%� @�� �)(+*8,5.10W2
�&%YV *�R[.1(/0g*�'9' @A.1@A=��d=-R .1(50��/=)' 0e.1=�.1(/0eB]G5:A.1@MC3*>7O.I;>21=?G5,#C3*-G+7O087].6(50 ���d=-R .1(50e.621030
.1= ' 03.60321@A=>2L*8.10 E 0�&}=��-'g.1(50F79,+08CJ@ �+0�'�CN=��+7O.12L*8@�� . # *-:<:)B`0WB E 032Y7 =8RD.1(50aB]G/:<.1@MC3*>7O.4;>26=>G5, #
"Q(5@MCw(g*8210a,�=�79@A.1@<=%�50�' ' =�"��+79.62108*8B�RS21=?B�.1(/0E�50�" �/=)' 0`@��e.6(50I.126030 
 # "Q@<:A:"(+*�,}0I.1= E 0
210KCJ=��9�/08CJ.10<'{V� m(5@M7TC3*8G+790K74*~B�* �O=>2 
621087O( G��F@��/; �]=8R).1(50[.126030[*��-'^@��e79=?B`0[C3*>7O087Q21087OG5:<.Y7
@��&*��^@<BF,521=�,}03Ba0 � ."=8R).1(50$,?*-:AG50U=-R ����V



!J#

0

0.005

0.01

0.015

0.02

0.025

0.03

0.035

0 2 4 6 8 10

de
lta

 T

Number of Operations

DVMA
Dynamic Algorithm

X�@A;>G5260 � V ! " � 032ORS=>21B�*��+CJ0h=8RU.1(50 '0&)�+*-B`@MC`*-:A;>=?21@<.6(5B CJ=>BF,+*-260�'�.1=g.1(50&=>,5.6@<Bh*8:�"Q@<.6(
( - � ( - n�G ��� � 
 L Q�� LQBF@�3

0

0.005

0.01

0.015

0.02

0.025

0.03

0.035

0 2 4 6 8 10

de
lta

 T

Number of Operations

DVMA
Dynamic Algorithm

X�@A;>G5260 � V ' - " � 0W29RS=>26Bh*��PCJ0I=-RD.6(50 '0&)�+*-BF@ZCI*-:A;>=?21@<.6(5B CJ=>B`,P*-210<' .6=^.1(/0`=>,5.6@<Bh*8:�"Q@<.6(
� ( �8y (xn�G ��� � 
 L Q�� LQBF@�3



!D!

0

0.005

0.01

0.015

0.02

0.025

0.03

0.035

0 2 4 6 8 10

de
lta

 T

Number of Operations

DVMA
Dynamic Algorithm

X�@A;>G5260 � V 'D' " � 0W29RS=>26Bh*��PCJ0I=-RD.6(50 '0&)�+*-BF@ZCI*-:A;>=?21@<.6(5B CJ=>B`,P*-210<' .6=^.1(/0`=>,5.6@<Bh*8:�"Q@<.6(
' - - � - n�G ��� � 
 L Q�� LQBF@�3
*�.h79(5=?G5:.' E 0��5=>.60�' # .1(+*8. ' 0879,5@A.10&.1(50eR *>CJ.F.1(+*8.`21=?G5.1@��5;�.1210W087`C3*8:ZCJG5:M*-.60�' E & .6(50

'0&)�+*-BF@ZCm*8:<;?=>21@A.1(5B�*8210=�5=>.v*?7s;>=}=)'F*>7s.6(50D=��5087 # C3*-:MCJG5:Z*8.10�' 
ORS21=?B�71CJ2Y*-.LCL( � # .6(503@A2"Bh*�3 �
@<BaG5B ' 03:Z*�&(,?*-21@M*-.6@<=��h@M7m79.6@<:A:{BaG+Cw(I:A=�"m032v.1(+*���.6(+*-.Q=8R"=?.1(50W2D*-:<;?=>26@<.1(/Bh7�"m0[CJ=��P79@.' 03210�'
�
� R�� �)��������U:� � % # *��-'e@Z7D*-.6.L*-@��50�'e*8.U*]:<=�"v0324CN=}79. # .1(P*��e@_Rv.6(50�& "m03260IC3*8:ZCJG/:Z*-.60�' E &
RTSVUXW4V



!J(

� � ��� ���	� �

�  � � � � � � 
 � �  �  ��� �����

� � � � 	�� � � � �

� 0h(+*�,}0hCN=��+7O@.' 03260�'�.1(50h,526= E :A03B =-R8' 0W.10326B`@��5@��5;hB]G/:<.1@MC3*>7O.4.12603087f.6(+*-.a;>G+*82L*�� .6030
CJ0326.L*8@�� E =?G9�-'57"=��I.6(50m0��-' � .1= � 0��-'�' 03:Z*�&/7©RS26=>B .6(50Q7O=>G52YCJ0Q.1=D.1(/0Q08*>CL(f=8R{.6(50�' 0879.6@��+*8.1@<=%�
�5=)' 0K7 # *>7 "v03:<: *?7�=��I.6(50�,?*-26@Z*-.6@<=%�a*-B`=%�5;T.6(5087O0�' 03:M*�&57NV� m(50 E =?G9�-'57)*8210=' @A2108CJ.6:�&42603:Z*8.10�'
.1=a.1(/0 �}G+*8:<@<.;&a=-R�790324, @MCJ04260�� G/@<210WB`0�� .L7�=8R).1(50U(5@A;>(50W2Q:<0�,}03:q*8,5,5:<@MC3*-.6@<=%�+7m,+0329RS=?21B`@��5;f.6(50
BaG5:<.6@ZC3*?79.3V � RS.6032)0879.Y* E :A@Z7O(5@��5;[.1(+*8.m.6(504,526= E :A03B%=8R�CJ=��P79.126G+CJ.6@��5; 79G+CL(hCJ=%�+79.62L*-@��50�'].621030K7
@Z7
	�� � CJ=?B`,5:A03.10 # "m0 ' 0�,}03:<=?,+0�'�(503G/21@Z7O.1@MC37f.1(+*8.I0�3 (5@ E @A.f;?=}=)'d*<,}0W2L*-;?0hC3*?790 E 03(P*<, @<=?23V
�DG52m(/03G521@M79.6@ZC37",+0329RS=?21B 0K79,+08CJ@M*-:<:�&/"v03:<:+G9�-' 032QCJ=%�-' @A.1@<=%�+7m.;& ,/@ZC3*8:5=-R�B]G/:<.1@MC3*>7O.)71CN0��+*-26@<=�7
@��e(/@<;>( � 7O,�0W0�'G�503.;"v=>2 = 7 # �+*-B`0W:�& # "Q(50��g.1(50(�503.;"v=>2 = @Z7\�/=>.f.6=}=&79,+*82L790 # *��
' "Q(50���.6(50
� G5B E 032q=-R ' 0879.6@��+*8.1@<=%�$�5=)' 087\@Z7\2103:M*-.6@�,}03:�&D79Bh*8:<:}CN=>B`,+*8210�'D.1=D.1(50).1=?.L*8:0� G5B E 0W2{=-R
�5=)' 087NV
* �f*%'9' @A.1@<=%�$"m0)(+*�,}0v79(5=�"��f.6(+*-.\.6(50v79.62L*-.603;�&U03BF,5:<=�&}0�' E &4.1(/0s(/03G521@M79.6@ZC�@M7\*-,5,5:A@ZC3* E :<0

.1=g.1(/0�,/21= E :<03B =8RU210W=>21;�*��5@�'3@��/;e.1(50h.126030h@���210K79,+=��+7O0^.6=�CL(+*��/;>087I@���BaG5:<.6@ZC3*?79.U;>26=>G5,
B`03B E 032L7O(5@<,©VQ m(50U21087OG5:<.6@��5;(')&0�+*8B`@ZCH*-:<;?=>26@<.1(/B�*-:M79=a,�0W29RS=>26Bh7B"v03:<:q@��&71CN0��+*-26@<=�7L"Q(5@MCw(
B`=)' 0W:{210K*-: � :<@�RS0UCJ=%�9�508CJ.6@<=%�+7JV

� � > 
 	 � 	:�[� � �����

�DG52/"v=>2 = C3*�� E 0`0�3 .60��-' 0�'e@��|790�,}032Y*-:�' @A2108CJ.6@<=%�+7JV �Q08C3*8:<:).1(+*8.I=>G52 *-:A;>=>26@<.6(5Bh7/' =
�5=?.f*8.1.603B`,5.4.6=h=>,5.6@<B`@�'30U.1(50I.621030I@���.60321Bh7Q=-R CJ=}7O. 8�@��^R *>CN. # 79@��+CJ0I.1(/03@<2U7O.12Y*-.10W;�&e@Z74.6=



! �

CL(5=}=}7O0f:<=%�5;>0W2T,+*8.1(+7QRS=>2H79=>BF04=-R).6(50�' 0879.6@��+*8.1@<=%� �5=)' 087 # .1(50[CJ=�79.D=-R).6(50 �
�+*-:�.126030UBh*�&
E 0a79=?B`0�"Q(+*8.4(5@<;?(\V��\�/0a79.12Y*-@A;>( .9RS=>24"Q*82�'g*-,5,526=}*?Cw(g.1= ' 08*-:A@��5;!"Q@A.1(gCJ=�79.U@Z7D.1=`B`=)' @_R &
=>G/24*8:<;>=?21@A.1(5Bh7).1=F79030 = .1(50U:A08*>7O.DCJ=}7O.T,+*8.1( *-B`=%�5;I.1(50[C3*��-' @1'5*-.60f,+*8.1(+7Q.1(50�&hCJ=��P79@.' 032 #
*��
' �3=?2Q.1(50D:<08*?79.vCJ=�79.m.621030H*-BF=��5;[*-:A:5RS08*>7O@ E :A0T.62103087".6(50�&aCJ=%�+79.621G+CJ.WV�ZT=�"v0�,}032 # .1(5@M7�@M717OG50
"Q*8212Y*�� .L7mRSG521.6(5032Q@��),}087O.1@<;�*-.6@<=��©V
� �5=?.1(5032b*-210K*]=-R ,�=�717O@ E :A0I21087O08*-2YCw(X"Q(5@ZCL(^(+*?7 �5=>. E 030���"Q@.' 03:�&h@��),}0879.6@<;}*8.10�' # @M7 .6(50

CJ=%�+79.621G+CJ.6@<=%�e=-RvB]G/:<.1@MC3*>7O.m.62103087mRS=>2HB]G5:A.1@A,�=?@�� . � .1= � BIG5:A.1@A,�=?@�� .vCJ=��9�/08CJ.1@A=��+7NV4u\�
' 032D.1(5@M7
71CN0��+*-26@<=h*��0&X�5=)' 0 E 03:<=%�5;>@��5;h.1=`.6(50IB]G/:<.1@MC3*>7O.Q;>26=>G5,�C3*���790��-'^B]G/:<.1@MC3*>7O.QB`087671*-;?087T.6=
.1(/0I21087O.4=-Rv.1(/0I;>21=?G5,\V8 m(50I.12Y*��+7OB`@<.6.1@��5;E�/=)' 0I0�3 ,�0KCJ.L7T.6(+*-.H.1(50��50W. "v=>2 = "Q@A:<:�,521=�, @.' 0
@<.�"Q@A.1(&*��&*?C3CJ03,5.Y* E :A0��}G+*-:A@<.;&]=8Rv790W2*, @ZCJ0D:<0�,}0W: �S@��h=>G/2DC3*>7O0 �)E =>G2�-' 0�'X' 03:Z*�&F*��-'X' 03:M*<& �
,?*-26@Z*-.6@<=%� %LV � �e= E , @<=?G+7���*��
' @��50���CJ@<0�� .�%v7O=>:AG5.1@A=�� "m=>G/:.' E 0a.1=h26G9� RTS U W	*8:<;?=>21@A.1(5B
RS=>2a0�,}0324& �5=)' 0e@��d*eB]G/:<.1@MC3*>7O.f;?21=>G/, *>7`*�7O=>G52YCJ0 # 7O@��+CN0�@�� =?G52!"m=?2 = "m0 CJ=��P79@.' 03210�'
' 03:M*�&E,?*-26@Z*8.1@<=%�e*��-' ' 0W:Z*�&`@��h.6(50U.1210W04=��5:�&`RS21=>B�.1(50U,+=>@�� .Q=8R[, @A0�" =-R�.1(50[79=?G52LCN0/�5=)' 0�V
 m(5@M7f*-,/,521=�*>CL( "v=>G5:1'�CJ2608*-.60`=��50FB]G5:A.1@MC3*>7O.4.126030],+032[B`03B E 032T=8RD.1(50FB]G5:A.1@MC3*>7O.4;>26=>G5,
"Q(5@MCw(X"m=>G/:.' E 0�" *>79.60JRSG5:�@��e.60321Bh7m=8R��503.;"m=?2 = 21087O=>G52YCJ087NV � ' @ �q03210�� .H*-,5,/21=}*?Cw(�"v=>G5:1'
E 0f.6=`CJ2608*-.60[*`79@��5;>:A0x26=>G5.6@��5;a.126030/"Q(/@ZCL(]"Q@A:<:©*-.1.603B`,5.Q.6=`76*-.6@Z7¬R &h.6(50��}G+*-:A@<.;&a=-Rv7O032*, @ZCJ0
210�� G5@A2103BF0�� .Y7x=8RI*8:<:DB`03B E 032Y7x=-R[.6(50eB]G/:<.1@MC3*>7O.f;?21=>G/,\V � (/03.1(50W2].6(5@Z7`*8,5,526=}*>CL(d@Z7F*
RS08*?79@ E :<04=%�50 # 210WBh*-@��+7s.6= E 0[79030��\V



! �

� ��� ! ����������� � �

@ '�C	�5V � V� \G524�50323V 7 0�"�' @<210KCJ.1@A=��+7{@��ICJ=?B`B]G2�5@ZC3*8.1@A=��+7 ��=>2 "Q(5@ZCL($"Q*�&U.1=4.6(50m@�� RS=>26Bh*-.6@<=��
*-;?0�
 %LVQr1j)j)j
��G ����� � ��� QDK � G � E$U Q 	 Q�� ��� L # y ! �N' - % " ��� ' ( # �HCJ.6= E 032 '�!
� � V

@ y C � V �"V)Z4* = @<BF@�V � .103@��5032 ?z7�,526= E :A03B @��a;>2Y*-,5(+7v*��-'a@<.L7"@AB`,5:<@MC3*-.6@<=%�+7JV+t L9K�� GJI�� E # ' " 'D'�#��
' # # # '"! � '>V

@ # C���V �xV��H*-210�& # �UV �"V��D2L*8(+*-B # *��-'�;fV � V��>=>(2�+79=%�\V$ m(50ICN=>B`,5:A0�3 @<.;&I=-R CJ=?B`,5G5.6@��5;
79.603@��/032IB`@��/@<BF*-:).12603087JV �/r*W=U o G � I � Q�
 G��!W3OJO 
 � LD
 U QDK F L � QDK ��� E # #>y0� !0% " �D# (��-�D(
! #
�>G9�50 '�! � � V

@ !DC��IV � V & =>B`,+03:A:Z* # �5V �DV � *?7 �}G+*-:A0 # *��-'��[V �DV � =?:�&�'3=}7NVK�^G5:<.6@ZC3*?79.)21=?G5.1@��5;fRS=>2vB]G5:A.1@ �
B`0�' @Z*ICJ=?B`B]G2�5@ZC3*8.1@�=��©VTr1j)j)j � W	� U � I Q � E�Q � K � G � E7G � t L9K�� GJI�� ���
	 # 'D�S#&% "�y
� ��� y
!>y #
�>G9�50 '�!
!D# V

@ ( C �[V�!+( G # ��V � *82L76* # *��-'"�5V#�5V��H*82LCJ@M* � �{G9�+* � � CJ0�,}087JV � 79=?G52LCJ0 ��E *?790�'e*8:<;?=>21@A.1(5B RS=?2
�508*82 � =>,5.6@<BaG5B ' 03:M*<& � CJ=��+7O.12Y*-@��/0�'^B]G/:<.1@MC3*>7O.1@��5;5V�* �8� ING � L9LD
 ���
	 E G��fr1j)j)j r � ��G � G �
$ %'& # �e*-2YCw( '�!
!D( V

@ � C8ZfV � *-:M*-Bh* # ;[V �Q030�,}087 #)( V)�4@��5@<=?.1@Z7 # *��-'� 4V � (503G\V �)=>B`,P*-21@M79=%�f=-RqBaG5:<.6@ZC3*?79.q21=>G/.1@��/;
*-:A;>=?21@<.6(5Bh7xRS=?2](5@A;>( � 79,+030<' �503.;"m=?2 = 7JV  08CL(9�5@MC3*-:��Q03,+=>26. *;5 � �   �Ty ! V '"!D# - # *;5 � #
� 03,/.103B E 032<'"!
! !5V

@ � C8ZfV � *8:Z*-B�* # ;fV � 0W0�,}087 #*( V��4@��5@<=?.1@Z7 # *��
'! 4V � (/03G\V ��,?*-:AG+*-.6@<=��F=-R\BaG5:A.1@ZCW*>79.�21=>G/.1@��/;
*-:A;>=?21@<.6(5Bh7{RS=>2 ' @Z7O.126@ E G5.60�'x2608*-: � .6@<B`0�*-,5,5:A@ZC3*8.1@A=��+7\@��[(5@<;?( � 7O,+030�'/�503.;"v=>2 = 7JV�* � � I G �,+
G��.- K FFrG�"rD�
��G � � + G ��/ � 	 F �JO L9LD
~t L K0� GJI�� E # � 03,5.603B E 0W2 '�!
! ( V



!��

@ � C8ZfV � *-:Z*8Bh* #�( V �4@��5@<=?.1@Z7 # ;fV �Q030�,}0K7 # *��-'  4V � (503G\V+�^G5:<.6@ZC3*?79.426=>G5.6@��5;&*-:A;>=?21@<.6(5Bh7
RS=>2D(5@A;>( � 79,+030�' �503.;"m=?2 = 7JV  08CL(9�5@MC3*-: � 0W,�=?21.�*;5 � �   �Dy
! V '"� �D# # *;5 � # �e*�&�'"! ! !5V

@ ! C � *82L*(5Q*>*>7O0}V	��G � O � K>LBI\W

 	 GJI � K F � ENV � '9' @Z7O=�� � 087O:<0�& # '�!
� � V
@A' - C#�"V & =>G # �[VA�e*82 = =�"D7 = & # *��-'0�"V-5m0321B�*��\V � R *?79.D*-:A;>=?21@<.6(5B%RS=?2D79.10W@��5032v.12603087JV[W � KSQ

r � ��GJI � QDK ��� Q # '�( " 'B! ' � '�! ( # '"! �0'?V
@A' '�C��IV �5V �D*<&)"Q*82�' � � B`@A.1(\V2 m(50HCJ=>B`,/G5.L*8.1@<=%�]=8RQ�50K*-21:�&IB`@��/@<BF*-: 79.603@��/032).1210W087�@��a;>2Y*-,5(P7JV

r � K�
 + o + U QDKRF + j 
 ����+ � �"� + � L � F � G�
 + # '�! � ' % " ' ()� y # # '"! �D# V
@A'Wy C���V �UV �4*8210�&&*��-'2;fV � V#�>=?(9�+79=%�\V.��G � O � K>LBINE7Q � 
]r � KSINQ � KSQ � � 
 � K��-V � V-ZfV+X5210303B�*��

*��
' �)=5V #-7 0�" ( =>2 = # '�! � ! V
@A'�# C ;fV-5m0326.L7O0 = *>7Q*��
' �UV �4*8:<:M*-;>0W23V�R QDKSQ~t L9K0��GJI � ENV � 260�� .1@ZCN0 Z4*8:<: # * �+C>V # '"! !>y V
@A'B!DC �QV � V ;T@ � = 7O.12Y* V � �5=>.60U=��h.;"m=I,526= E :A03Bh7"@��&CJ=%�9�50�3 @<=%�]"Q@A.1(`;?2L*8,5(+7JVQt � � LBI � E � F L

U QDKRF L � QDK � � # ' "zy � !�� y � ' # '�!D( ! V
@A'�( C �QV �\*<"Q:A0323V ��G � � ��� QDKSGJI � Q�
�p O K ����� ��QDK � G ��� t L K0� GJI�� E Q � 
/U QDKSING � 
 ENV ZT=>:A. # �Q@��50W(+*-26.

*��
' � @��P79.1=%� # '"! � � V
@A' � C��UV �DV � 21@ABeV � (5=>26.1087O."CN=��9�50KCJ.1@A=��$�503.;"m=?2 = 7\*��-'I7O=>B`0�;>0��50W2L*-:A@ '8*8.1@A=��+7NV��5L 
 
���� EBK>L � E

� L � F ����� Q�
�o G � I � Q�
 # # � " '�#
� !�� 'B! - ' # 7 =�,)'"!D( � V
@A' � C �QV 7 V �D@<: E 0321.v*��
']Z[V �[V � =?:<:Z* = V � .103@��5032)B`@��5@<Bh*8: .621030�V �5r*W=U oHG � I � Q�
 G � W3OJO 
 � LD


U QDKRF L � QDK ��� E # ' � # '�! � � V
@A'�� C & V�5m(P*-2L*8.1( � & G5Bh*82�*��-' �5V<��V,�}* �{0�V �Q=>G5.6@��5;D.1=DB]G/:<.1@A,5:<0 ' 087O.1@��+*-.6@<=��P7 @��fCN=>B`,5G/.1032

�503.;"v=>2 = 7JVmr6j)jsj �HINQ � E�Q � K � G � E G � ��G ����������� QDK � G � E # � ��� � # 'D�S#&% "1# ! #�� # (0' # �e*-2YCw(
'"! �D# V

@A'�! C854V � V � *�3 Bh*��©V��Q=>G/.1@��/;`=-RvBaG5:<.6@<,+=>@�� . CJ=��9�/08CJ.1@A=��+7NVxr6jsj)j#o G � I � Q�
 G � � L 
 L � K>LD

W ITL Q E ��� ��G ����������� QDK � G � E # �0� !J% " ' �0' � � ' �>y}y # ;T08CJ03B E 032<'"! �
� V


