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

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

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

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

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

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

� � �

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

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

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

.($+/)-0(-� � � � � ���� �
12)+/+� !#/-"!&#3� ,+!"%� $-'&#))-2%%4

��� ��� �����
� +.,0#�%5'+"-)6!&%3� #"'-) �

� � � � ($%� ��� ����

��� ��� 7����	�����	
�0!"%"."� /!-#89 -3� %!"#$%% �

� � � ����

��� :�� �����
� !"#$%,-!&%3� #"'-) �

2#!. '+$!"/ -00#2#� '-(+$"+*-0"+� �� � �
12)+/+� +* -$%&+0!&#3� ,+!"%� $-'&#))-2%%4

;� ��� ��� �����:���
�%()#*+"%,-!&%3� #"'-) �

� +<%#0+)60#2#� +$=%/+� ���

��� :�� �����
� -00+0#/ !&%3� %0!"%"." �

(-$!(-&"%/0>=� $. ! !&%=� %!!)-'#/+0%3 �
($%� � -� ' .0+$#'0#* � <-0"$-� ' )? � .,-0>= �

%*�� 	 . ' $# � 	%)6!#0+

��� @�� ! ) A 0 %
� !"#$%,-!&%3� #"'-) �

2#!. '+$!"/ -00#2#� '-(+$"+*-0"+� ���



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

���������

B� � � � � � 	 � � � � �  

� �� � �� �� � � � � � �

� �� � �� � � � � � � � �� � � � �

� � �� �� � � � � � �

������ � � � � � � � 	 � �

� �� � ��� �  � 	 � � � � �

� ����� � � � � �

��� � ��! � � � " � �	 � �

# ������$"!����

� �� ����� ������

� � �� � �� � � ��%�� � � �

� �� "�� �!����

�C��������	�� D�����E�B�����	� �
F� �GHIJ 

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



&� '� (� )

� �
� � ���� �� � �

*�� +,,�)�

� � � � � � � � 	 � � ���������������������������������������������������� � � � ���������������������������������������� � B�K

	 	 � � � � � � ����������������������������������� ��� ��� �� � ��� � � B� �� B ���������������������������� � � H

� � � � � � � � � ���������������������������������� � � � � � � � � ������������������������������������������������� � GK

��� � � � � � � � ������������������������������������������������ � � � LMH

� � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � 	 � N

� � � � � 	 � � � �O� GIJIP GIGKQ� � ����������������������������� � � LMH

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � N

� � � 	 � � � � � � 	� � � � � � �O� GMIJP GIGK� � ��������������������������������������������� � LIG

R� � � � � � � � � 	 � � � 	 � � C� � �� � � � � � 7 � � � � � �� � � � � � � � � � � � � � � �
� � � � � O� G M I @ �G I G K � � � � �;� � � � � � � � � � S ����������������������������������� � LIT

� � � � � � � � � � � � � � � � � � 7 � � � � � O� �� � �������������������������������� � � � � � LI@

� � � � 	 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � LIH

� � � � � �C� 	 � � � � � � � C � � � � � O� � � � � � � � U � � � � � � � � � � � � � � � � � �
� � � � � � � � � � ��� � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � �

C � � G M L K �G I G K � � ������������������������������������������������ � � � LHK

��������	������ � � �� � � � � � ���������	� � ������������������������������� � LHI

� � � � � � � � � � V � � � � � � � O� � � � � � � � � � � � � � � � � � � ����������������������������������� � M G K

� � � � �U � � � � � � � � � � � � U � � � � � � � � C 	 � � � � � � � � � � � � � � 	 � � � � � � M G H

� � � C � � � � � � � � � � ������������������������������������������������������������������������������� � MTG

� � � C � � � � � � � � � � � � : � � � � � � � � � � C 	 � � � � � � �������������������� � M W K

�+� ! . ( -$#8)#� &-� %� X #$5+<+=� '+0> � X$+2*-0"> � D�+$">� 0#/##"&$>">=� +*-$%&+0!&%= �
#!"$#/#/E�
�#!"+/)-0+� * - � ' . � GMLH� %� GMMK� 22�� 0+� #!0#/-� &+$"� A&!( - '%<%%� ��� ��� � $-<%<>0+� % �
��� ��� � -/+Y#/+�� � # '(%!+0+� &+(%"+0#* � ��� � *+)-/>*� L� ZGM[� ! -0 "?8$?� GMMK� 2�� /� �=#"�

#!"$#/#/E�
�#!"+/)-0+� * - � ' . � GMLH� %� GMMK� 22�� 0+� #!0#/-� &+$"� A&!(- '%2 �
��� ��� � -/+Y#/+�� � # '(%!+0+� &+(%"+0#* � ��� � *+)-/>*� L� ZGM[ �
!&-�� � / -"0+?� ".Y6� 1� 	 � �O� X�� �+$">O� #(�� TO� '�� MTJO� )�� GP G� #8�4�

�� � � � � � � � � � �	 � �� � � � � � � � � � �� � � 5'+"-)6!"/#� D�+.&+EO� GHIJ� 2�



� ���� �� � 	� �

�-./01234� .506738� 908:;<7/0=,� =>?091234� 0970=6<;<770� =� "0.8=<�
7-� 6:..80;� 1@>8<�3� =� �-A37*/07<�7-� -7*B34.80;,�C6<9./-=B1</� .0504�C<6D
=>4� 0C>/� .0=;<./704� 6-50/>� .0=</.83?� 3� -;<638-7.83?� 3./06380=� 3� -6D
?3=3./0=�

� .B0=31� 9B1� 0.:2<./=B<731� C:5B38-E34� C090570*0� 609-� 5>B3� .0@9-D
7>� .0*B-A<73<;� ;<�9:� �0=</.83;� �0F@0;�3� �0<937<77>;3� �/-/-;3� �;<D
6383� 0� 807/-8/-?,� 05;<7-?� 3� .0/6:973G<./=<,� C09C3.-77>;� =� �H�I� *��
�� 08/156<� �H��� *�� 7-� + JJJ� "<�9:7-60970;� 807*6<..<� -6?3=0=,� .0./01=D
A<;.1� =� �-A37*/07<,� ;<�9:� C6<9./-=3/<B1;3� %B-=70*0� -6?3=70*0� :CD
6-=B<731� C63� �0=</<���"373./60=� ����� 3� �-E307-BK70*0� -6?3=-� ����
5>B-� 90./3*7:/-� 90*0=06<770./K� 0� C09*0/0=8<��.0=;<./704� C:5B38-E33�
908:;<7/0=,� C0.=12<7704� 6-@=3/3F� 6:..80�-;<638-7.83?� 0/70A<734�
=� 807E<� L+JJJ� M� 7-G-B<� L NL � =�� �� 9-BK7<4A<;� 5>B-� .0@9-7-� .0=;<./7-1�
6<9-8E3077-1� 80BB<*31�� �� 7<<� =0AB3� .� .0=</.804� ./0607>O� GB<7�8066<.D
C079<7/� ��� ����� 7-G-BK738� �./06380�93CB0;-/3G<.80*0� :C6-=B<731�
"��� ����� C60P<..06� �O� QJ�� �3?=37.834,� 7-G-BK738� �-:G70�3@9-/<BKD
.80*0� 0/9<B-� %��� C63� �"� ����� � �� ��� !-737,� ./-6A34� 7-:G7>4� .0/6:9D
738� �7./3/:/-� =.<052<4� 3./0633� �� � ����� 908/06� 3./063G<.83?� 7-:8
� �� JJ�� �0B?0=3/370=�� �� -;<638-7.804� ./0607>� =� 7<<� =0AB3O� *B-=7>4�
6<9-8/06� .<633� C:5B38-E34� R�7<A711� C0B3/38-� ���S� T�./063G<.834�
0/9<B� *0.9<C-6/-;<7/-� ���U� � �� I �� �BV73� T90� 08/1561� �H��� *�U,� 7-G-BKD
738� �./063G<.80*0� 0/9<B-� *0.9<C-6/-;<7/-� ���� � �� W�� �6-.8� T.� 08D
/1561� �H��� *�U,� 7-G-BK738� �3CB0;-/3G<.80*0� 0/9<B-� �-E307-BK70*0� -6D
?3=-� ���� "�� ��� %:./-P.07,� 936<8/06� �<77-70=.80*0� 37./3/:/-� C<6.D
C<8/3=7>?� 6:..83?� 3..B<90=-734� C63� "<�9:7-60970;� E<7/6<� 9B1� :G<D
7>?� 3;�� �:960� �3BK.07-� ��� W�� �/-66�

� -�9-1� ./0607-� .0@9-B-� *6:CC>� .0./-=3/<B<4�� �0=</.83;3� .0./-=3/<D
B1;3� ./-B3� ��� � �� � -A837-� T�./06380�93CB0;-/3G<.80<� :C6-=B<73<�
"��� ����U,� � �� � �� �0B?0=3/370=� T�7./3/:/� =.<052<4� 3./0633�
��� ����U,� ��� ��� � :961=E<=� T�-U� A0�3@9-/<BK.834� 0/9<B� %��� C63�
�"� ����U,� � �� � �� � :@7<E0=-� T�/9<B� C:5B38-E34� 93CB0;-/3G<.83?� 908:D
;<7/0=�"��� ����U,� ��� � �� !070;-6<=� T�7./3/:/�3./0633� ����� ��� ����U,
��� ��� �A-80=-� T�-:G70�3@9-/<BK.834,�0/9<B� %��� C63� �"� ����U,� 8-793D
9-/� 3./063G<.83?� 7-:8� � �� "�� �C0/0=� T�7./3/:/� =.<052<4� 3./0633�
��� ����U�� �� G3.B0� -;<638-7.83?� .0./-=3/<B<4� =0AB3� � � �� L�� �6-:7�
3� � � �� � �� � -6/*60:=� T�3CB0;-/3G<.834� 0/9<B� �-E307-BK70*0� -6?3=-�
���U,� � �� � �� � -79-� 3� # �� ��� �V;C.07� T�./063G<.834� 0/9<B� *0.9<C-6/-;<7D
/-� ���U�� +� )

)� �0=;<./7-1�6<980BB<*31�C60=<B-�C1/K,�=./6<G�9B1� .0*B-.0=-731�6-@B3GD
7>?� =0C60.0=,� .=1@-77>?� .� C09*0/0=804� 3@9-731� 3� 0C6<9<B<73<;� C06198-�
6-50/>�� � -� C<6=04� =./6<G<� =� �-A37*/07<� =� 9<8-56<� �H��� *�� .0=;<./7-1�
6<980BB<*31� :/=<693B-� 05234� C60<8/� .0./-=-� .506738-,� C637E3C>� 3�
;</09>� <*0�C09*0/0=83,� .0./-=�7-:G70�.C6-=0G70*0� -CC-6-/-�3� /�� 9�� �� ?09<



=/0604� =./6<G3,� .0./01=A<4.1� =� "0.8=<� =� 3F7<� �H��� *�,� ./0607>� C09*0/0D
=3B3� C6<9=-63/<BK7>4� ;-8</� C:5B38-E33�� � -� /6</K<4� =./6<G<� =� �-A37*D
/07<� =� P<=6-B<� M� ;-6/<� �H��� *���6<980BB<*31� :/=<693B-� 6-.A36<77>4� =-D
63-7/� ;-8</-� .506738-�� � -� G</=<6/04� =./6<G<� =� P<=6-B<� �H�H� *�� =� "0.8D
=<� 5>B� 09056<7� .0./-=� 908:;<7/0=,� -� /-8�<� /<8./>� C63;<G-734� C<6=04�
G-./3� C:5B38-E33� 3� 3BBF./6-/3=7>4� ;-/<63-B�� � -� C1/04� =./6<G<� =� 3F7<�
�H�H� *�� =� �-A37*/07<� .0=;<./7-1� 6<980BB<*31� :/=<693B-� .0./-=�=/0604�
G-./3� .506738-,� C63;<G-731� 8� 908:;<7/-;�V/04�G-./3,� C6<93.B0=3<,� ==<9<D
73<,� 0*B-=B<73<� 3� 7-:G70�.C6-=0G7>4� -CC-6-/,� -� /-8�<� 05.:93B-� 7<D
80/06><� C605B<;>� C<6<=090=� 908:;<7/0=�

NXX� �>1=B<73<� 908:;<7/0=� C60=093B0.K� =� -6?3=-?� �0=</.80*0� �0F@-� 3�
�0<937<77>?� �/-/0=� �;<6383�� � -�9-1� ./0607-� =>1=B1B-� 3?� =� -6?3=-?�
.=0<4� ./6-7>,� -� /-8�<� 3.C0BK@0=-B-� C6-=0� Y9<B-/K� 6<80;<79-E33� 96:*04�
./0607<� 0/70.3/<BK70� 7-C6-=B<734� C03.80=�� �0=;<./7-1� 6<980BB<*31� 05D
.:93B-� =.<� 908:;<7/>,� C6<9B0�<77><� 9B1� =8BFG<731� =� .506738�� 	*0�
0*6-73G<77>4� 05Z<;� 7<� C0@=0B3B� 0C:5B380=-/K� =.<� 0/70.123<.1� 8� /<;<�
908:;<7/>�� !6<9./-=B<77><�=�.506738<��08:;<7/>�=8BFG<7>�C0�=@-3;70;:�
.0*B-.3F�� � -�9-1� ./0607-� C0BK@0=-B-.K� C6-=0;� 3.8BFG-/K� 3@� C:5B3D
8-E33� ;-/<63-B>,� C6<9B0�<77><� 96:*04�./060704�� !0V/0;:� =� "0.8=<� C63�
%��� C63� �"� ����� 3� =� �-A37*/07<� C63� �-E307-BK70;� -6?3=<� ���� 5:D
9:/� .0@9-7>� 39<7/3G7><� -6?3=K*).[06738-�� �73� 5:9:/� .0./01/K� 3@� 80C34�
=.<?� 908:;<7/0=,� =>1=B<77>?� 05<3;3� ./0607-;3� T7<@-=3.3;0� 0/� /0*0,�
5>B3� 073� 0C:5B380=-7>�3B3� 7</U,� C<6<G7<4� V/3?�908:;<7/0=�3� C60/080B0=�
@-.<9-734� .0=;<./704� 6<980BB<*33�� �..B<90=-/<B3� .;0*:/� 7-4/3� 7:�7><�
;-/<63-B>� =� -6?3=<� .506738-� 3� C0B:G3/K� 80C33� 37/<6<.:F23?� 3?� 908:D
;<7/0=� =� .00/=</./=33� .� :./-70=B<7704� C60E<9:604�

!:5B38:<;><� ;-/<63-B>� 3.8BFG3/<BK70� 6-@70056-@7>�� �P3E3-BKD
7><� 908:;<7/>� C6<9./-=B<7>� :8-@-;3,� 6<.863C/-;3,� C60/080B-;3� @-.<D
9-734,� 93CB0;-/3G<.83;3� 3� 807.:BK.83;3� 907<.<731;3,� 37./6:8E31;3,�
70/-;3,� ;<;06-79:;-;3� 3� C<6<C3.804� *0.:9-6./=<77>?� 9<1/<B<4�� �@�
7<0P3E3-BK7>?� ;-/<63-B0=� =8BFG<7>� C3.K;-� G-./7>?� B3E,� 9<B0=-1� 806D
6<.C079<7E31,� 97<=7383,� @-C3.83� 3� C:/<=><�\@-;</83� C:/<A<./=<77380=�

�/536-1� 908:;<7/>,� ./0607>� =� C<6=:F� 0G<6<9K� 056-2-B3� =73;-73<�
7-� =>1=B<73<�7<0C:5B380=-77>?� ;-/<63-B0=�� �60;<� /0*0,� 073� ./6<;3B3.K�
C0� =0@;0�70./3� =>1=3/K� -6?3=7><� 063*37-B>� :�<� 0C:5B380=-77>?�
908:;<7/0=� .� E<BKF� C60=<9<731� .=<683� /<8./0=�� �� 50BKA37./=<� .B:G-<=�
C6<9C0G/<73<� 0/9-=-B0.K� C09B37738-;� 3� C09B37738-;�-=/0*6-P-;��
�� .B:G-1?,� 80*9-� 063*37-B>� 7<� 5>B3� 057-6:�<7>,� .0./-=3/<B3� =8BFG-B3�
-=/063/</7><� 0C:5B380=-77><� /<8./>�� �<80/06><� 908:;<7/>� C:5B38:D
F/.1� =� 3@=B<G<733� M� 0C:2<7>� G-./3� /<8./-,� 7<� 3;<F23<� 0/70A<731� 8�
/<;<� 3B3� C0=/061F23<� .09<6�-73<� 96:*3?� 908:;<7/0=���@�@-�0*6-73G<7D
70*0� 05Z<;-� .506738-�619�C60./6-77>?� 908:;<7/0=� C<G-/-</.1� .� .086-2<D
731;3�� \�6-/80<� .09<6�-73<�0C:2<7704�G-./3� 3@B-*-</.1� =� C63;<G-733� 8�
908:;<7/:�

\ � !:5B38:<;><� 908:;<7/>� 3� ;-/<63-B>� 9-F/.1� 5<@� 0E<708� 3?� 90./0=<6D
70./3� .0� ./0607>� .0./-=3/<B<4�� �� 619<� .B:G-<=� -=/06>� 908:;<7/0=� 7</0GD
70� /6-8/:F/� ;<�9:7-6097:F� .3/:-E3F� 3� C0B0�<73<� =� �0..33� 3B3� �0<D
937<77>?� � /-/-?�� $/0� 7<� 0@7-G-</,� G/0� .0./-=3/<B3� 6-@9<B1F/� V/3� .:�9<D
731]� 073� 7-9<F/.1,� G/0� G3/-/<B3� .-;3� .;0*:/� 0E<73/K� 3?� =� .=</<� 9<4./=3D
/<BK7>?� 3./063G<.83?� P-8/0=� /04� VC0?3�



!63� C09*0/0=8<� /<8./0=� 908:;<7/0=� .0./-=3/<B3� ./6<;3B3.K� .0?6-D
73/K� 9:?� 3� ./3BK� 1@>8-� 807E-� L+JJJ� M� 7-G-B-� L JL � =�,� :./6-711� /0BK80�
1=7><� 0C3.83,� *6-;;-/3G<.83<� 0A3583� 3� 3.8-�<731� .B0=�� ! :78/:-E31,�
C60C3.7><� 5:8=>� 3� .086-2<731� 9-7>� C0� .0=6<;<77>;� C6-=3B-;�� �;<7-,�
*<0*6-P3G<.83<� 7-@=-731,� 7-@=-731� 806-5B<4� 3� /06*0=>?� P36;� .0./-=D
B<7>� =� /0;� =39<,� 8-8� 073� 5>B3� 7-C3.-7>� =� 063*37-B<� 908:;<7/-�� �7<D
.<77><� .0./-=3/<B1;3� =� /<8./� 908:;<7/0=� .B0=-� 3B3� G-./3� .B0=� @-8BFG<D
7>� =� 8=-96-/7><� .80583�

�-�9>4� 908:;<7/� .7-5�<7� 86-/83;� @-*0B0=80;� .� :8-@-73<;� <*0� =39-,�
-=/06-,� -96<.-/-,� ;<./-� 7-C3.-731,� 9-/>� 3� 9<B0C603@=09./=<770*0� 70;<6-�
T<.B3�3;<</.1U�� �39�908:;<7/-� 9-</.1� =� .00/=</./=33� .�3./063G<.83�C6371D
/>;3� 706;-;3� =� 05<3?� ./6-7-?�� � -C63;<6,� 6:..80<� .B0=0� R9<C<A-S� T5:8=,�
R.60G70<� C0.B-73<SU,� 0@7-G-F2<<� .0052<73<� ;373./6-� 370./6-77>?� 9<B�
�0..33� C0.B-7738-;� 3� 807.:B-;� @-� *6-73E<4,� C<6<=093/.1� 7-� -7*B34D
.834� 1@>8� 8-8� R^_`abcda^e_S,� C0.80BK8:� =� �0<937<77>?� � /-/-?� =� /0/� C<D
6309� 9-77>4� /<6;37� 5>B� 052<C6371/>;�� �08:;<7/>� .7-5�<7>� 9-/-;3�
8-8� C0� 70=0;:,� /-8� 3� C0� ./-60;:� ./3BF�� �-/>,� 0/.:/./=:F23<� =� 908:;<7D
/-?,� 70� :./-70=B<77><� .0./-=3/<B1;3,� =@1/>� =� 8=-96-/7><� .80583�� �-804�
�<� C637E3C� C63;<71</.1� 3� C63� :8-@-733� ;<./-� 7-C3.-731� 908:;<7/-��
� -/360=8-� =� C63;<G-731?� 9-</.1� 37>;� 056-@0;O� 9=047-1� 9-/-� ./-=3/.1�
/0BK80� =� /<?� .B:G-1?,� 80*9-� 7<05?093;0� 3@5<�-/K� =0@;0�70*0� 7<906-@:D
;<731�

�0./-=3/<B3� C63;<73B3,� .086-2<770<� =0.C603@=<9<73<� ./<6<0/3C7>?�
P06;:B� =<�B3=0./3,� :C0/6<5B1<;>?� =� 807E<� 908:;<7/-,� .0?6-73B3� C0;<D
/>� 3� 0.70=7><� 9-77><� 0� C0B:G<733� 3� 9-BK7<4A<;� .B<90=-733� 908:;<7/-��
!09C3.3� C09� 908:;<7/-;3� =0.C603@=091/.1� /-8,� 8-8� 9-7>� =� 063*37-B<�

!63;<G-731� .09<6�-/� 86-/80<� 3@B0�<73<� 0C:2<77>?� 0/6>=80=,�
0/.>B83� C0� 80786</7>;� C0=09-;� 8� 6-@B3G7>;� 908:;<7/-;� 3B3� C:5B38-D
E31;� 3� .=<9<731� 0� .05>/31?,� C61;0� 3B3� 80.=<770� 8-.-F23?.1� 6:..80��
-;<638-7.83?� 0/70A<734�� � -8� C6-=3B0,� =� C63;<G-A?BB� .0./-=3/<B3�
..>B-F/.1� 7-� 908:;<7/-BK7><�C:5B38-E33,� -� 7<� 7-� 7-:G7><� ;070*6-P33�
3� ./-/K3�� �<80/06><� C63;<G-731� 9-7>� 9B1� C01.7<731� .05>/34,� 7<C0D
.6<9./=<770� 7<� .=1@-77>?� .� /<;04� .506738-,� 70� 80/06><,� =0@;0�70,� 7<D
90./-/0G70� A36080� 3@=<./7>�� !63;<G-731,� C0;<G<77><� @=<@90G8-;3,� .0D
9<6�-/.1� /0BK80� =� 3@9-733� 7-� 6:..80;� 1@>8<� 3B3� /0BK80� =� 3@9-733� 7-�
-7*B34.80;� 1@>8<,� C0.80BK8:� 8-.-F/.1� =0C60.0=� C<6<=09-�

�-�9>4� 908:;<7/� 3;<</� B<*<79:,� 80/06-1� =8BFG-</� -6?3=7>4� A3P6,�
.=<9<731� 0� C09B3770./3,� 1@>8<� 3./0G738-,� -��*9<� 7<05?093;0� M� 0� @-A3PD
60=-770<f� /<8./-�� �-F/.1� .=<9<731� 3� 0� 96:*3?� =-63-7/-?� 908:;<7/-��
!63� 7-B3G33� 7<.80BK83?� =-63-7/0=� 908:;<7/-� .0052-</.1� 0� 9=:?�/6<?�
=-63-7/-?�� 	.B3� 908:;<7/� 0C:5B380=-7� =� 7<.80BK83?� 3@9-731?,� /0� .0.D
/-=3/<B3� 0/.>B-F/� G3/-/<B1� 8� 7-350B<<� 90./0=<670;:� 3B3� 7-350B<<� -=D
/063/</70;:�

�� .506738� =8BFG<7>� ;70*0G3.B<77><� 3BBF./6-E33O� C06/6</>,� 63.:7D
83,� 8-6/>,� .?<;>,� -� /-8�<� P-8.3;3B<,� 7<80/06>?� -6?3=7>?� 908:;<7/0=,�
C6<9./-=B1F23?� 0.05>4� 37/<6<.�� � �.0� -B<73F,� 7<� :9-B0.K� 057-6:�3/K�
C06/6</>� QJ�� %-663.-,� � ��� �� � -7 /0=9],gW�� !�� !-B<7-� 3� 619-� 96:*3?� B3E,�
.>*6-=A3?� =-�7:F� 60BK� =� 3./0634� ./-70=B<731� 6:..80�-;<638-7.83?�
0/70A<734�



�� 90C0B7<73<� 8� 05>G70;:� .C6-=0G70;:� -CC-6-/:� M� C<6<G7F� 908:D
;<7/0=,� .C3.8:� 3BBF./6-E34,� .086-2<731;� 3� .086-2<77>;� 7-@=-731;�
3./0G7380=� 3� 535B30*6-P33� M� .0./-=3/<B3,�=8BFG3B3� =� .506738�86-/8:F�
=./:C3/<BK7:F� ./-/KF,� 3@B-*-F2:FO,�0.70=7><� .=<9<731� 0� C:5B38:<;>?�
908:;<7/-?�3� :8-@>=-F2:F� 7-� 7<80/06><� C605<B>� =� .0./-=<� 908:;<7/0=�
.506738-�� �73� /-8�<� C09*0/0=3B3�� ?6070B0*3G<.8:F� /-5B3E:,� =� 80/0604�
0/6-�<7>� 7-350B<<� =-�7><� .05>/31� 6:..80�-;<638-7.83?� 0/70A<734� 7-�
P07<� ;<�9:7-609704� .3/:-E33� /090U�=6<;<73,� -� /-8�<� .C3.08� -6?3=7>?�
P0790=,� =� 80/06>?� ?6-71/.1� 8-8� 0C:5B380=-77><� =� .506738<� 908:;<7/>,�
/-8� 3� 908:;<7/>,� 3.C0BK@:<;><� =�&�C63;<G-731?�

�B1� 3@9-731� .506738-� 7-� 6:..80;� 1@>8<� C<6<=09>� 3� 6<9-8/360=-73<�
C<6<=090=� .� -7*B34.80*0�1@>8-�=>C0B7<7>� ��� ��� �3A7<=.804,�� �����	;<BKD
170=>;,� ��� � �� !<BKE,� h�� ��� �3;0P<<=>;,� ���$�� �=6:;170;,� .� P6-7E:@.80D
*0� M� ���"��%060?0=04,� ���%���;3/63<=>;,� ��� � �� �:@7<E0=04�� �6*-73@-/06�
6-50/>� C0� C09*0/0=8<� 3@9-731� 7-� 6:..80;� 1@>8<� ��� ��� �:@K;37�

�<9-8E3077-1� 80BB<*31� =>6-�-</� 5B-*09-670./K� 7-G-BK738:� %���
C63� �"� ����� W/�***��0B*3?� 3� 5>=A<;:� *B-=70;:� -6?3=3./:� � � � ��
��� � �� �0:9.:,� 80/06><� .0=;<./70� =>9=37:B3� 3� V7<6*3G70� C099<6�3=-B3�
39<F� .0@9-731� 9-770*0� .506738-�

�0=;<./7-1� 6<980BB<*31� /-8�<� 0/;<G-</� C0;02K� C63� C09*0/0=8<� .506D
738-� .0� ./0607>� � � �� %�� �BK5-,� ��� �CC<B-,� ��� � �� �<87-@-6�h @5-A<=-,�
��� "�� �<48<6,� ��� ��� �<B0?=0./0=-,� � � �� � � �� �<7/3=<*7>,� � � �� 	 �� �367-,�
� �� �B079<BB,� ��� �0B/07��;3/-,� !�� ��� �6-:7-,� "�� �63GP069-,� 8�� 3�� 7��
��� � �� � :637-,� ��� 	�� �<5<6-,� � � ��� ��%<993.-,� � ��"��%060?0=04,�"�� 	��%6-7/,�
��� ���%6-7/-,� ��� ���%63A3704,���� � �07.07-,� ��� � �� ��07.07,�� ��� ��� �0:7.,�
��� �3� %-7*3,� � �� �;3/63A37-,� ��� ��� �0B*0=04,� ���  -B-4,� ��� ��� �0B@-,
I�� ��� �6-4.804,�%����� �6-:@-,�	����� !�� �6-:7?-6/��007,�8�� 3��7�� ��� ��� �6FGD
80=04,� I�� ��� � :961=E<=04,� ��� �<5<9<=-,� 	���<=37,� !�� �<7@-,� ��� �0:6<7.-,
��� ��� " -@-<=-,� ��� � �� "-8-A<=04,� � � ��� ��"-89<=3//-�;B�,� ��� � ��" -89070:,�
���"�� "-86<470BK9.-,� 	��" -68,� "�� 	��"3BB3*-7,� � � �� ���" :B37K<,� � � �� �3D
9?V;-,� ��� �06/07,� ��� �B9<7-,� ��� � :V7@-,� ��� !-B;<6,� W�� W�� !-6637*/0��
7-,� ��� ! -:VBB,� ��� !</60=-,� "�� !35093,� ��� ��� !36.-,� I�� ��� !B-/070=04,�
��� W�� !08B-9,� ��� !63/G-69-,� L�� �-4/-,� ��� �-/@<75<6*<6,� � � �� ��� �09�<6��
.-�;B�,� $�� � �� �0@<,� ��� �083/17.80*0,� ��� %�� �-?-60=04,� !�� !�� �<=0./K1��
70=-,� ��� �39<6?0B;,� ��� %�� �3/0=04,� � �� ��� �8-G<=04,� %�� �:738,� ��� � �� �:��
63B0=04,� ��� �38,� "�� 	�� �3B<6,� � � �� ��� �<47@-,� ��� �<6637*,� ��� # -80,
��� � -B80C,� W�� � �� $=-7.-� JJJ,� ��� $//B<;-7,� � �� ���h680=.80*0,� ��� ��� �80D
=<780�

�<9-8E3077-1� 80BB<*31� 5B-*09-63/� .0/6:97380=� ;70*0G3.B<77>?�
-6?3=7>?� :G6<�9<734,� C<6<G3.B<77>?� =� .C3.8<� -6?3=0=,� ;70*3<� :G6<�D
9<731,� -� /-8�<� 0/9<BK7>?� B3E�=� �0=</.80;� �0F@<�3� �0<937<77>?� � /-/-?,�
80/06><� :G-./=0=-B3� =� C09*0/0=8<� .506738-�

�0=</.83<� GB<7>� 6<980BB<*33� 3� .0./-=3/<B3� =>6-�-F/� 5B-*09-670./K�
@-� 807.:BK/-E33� ��� ��� �B<8.<<=:,� ��� ��� " -8-60=04,� ��� %�� W<9060=04�

�;<638-7.83<� GB<7>� 6<980BB<*33� 3� .0./-=3/<B3� .506738-� 0.05<770�
C63@7-/<BK7>�@-�E<77><�.0=</>�*6:CC<�807.:BK/-7/0=�=� .0./-=<�!�� ��� � -6D
*3,� !�� ��� %63;./<9,� ��� "�� %63PP3/.-,� � �� ��� � -CB-7,� ��� �36A7<6-,� ��� 	 ��
�-:B-�



	 	 � � � � � �

� -./012-1� C:5B38-E31� C6<9./-=B1</� .0504� C<6=0<� P:79-;<7/-BK70<� .056-73<� 908:;<7/0=�
C0� 3./0633� 6:..80�-;<638-7.83?� 0/70A<734� =/0604� C0B0=37>� L + JJJ� M� 7-G-B-� LJL � =�i\�<�U�
.;0/61�7-� /0� G/0� 0.70=7><� -.C<8/>�V/04� /<;>�:�<�0.=<2-B3.K�=�6-@B3G7>?�873*-?�3� ./-/K1?� j �
/<;� 7<� ;<7<<� 73� 097-� 3@� C:5B38-E34� 7<� 6-.86>=-</� 9-77:F� C605B<;:� @-� /-804� 9B3/<BK7>4�C<D
6309� 3� /-8� C0960570�� �0/1� @7-G3/<BK70<� =73;-73<� =� .506738<� :9<B<70� 0P3E3-BK7>;� 93CB0;-D
/3G<.83;� 3� 807.:BK.83;� 0/70A<731;,� =� 7<*0� =8BFG<7>� @-C3.83� C:/<A<./=<77380=,� 908:;<7/>� �̂

+̂ � 9<B0=>?� .=1@1?� 6:..83?� 3� -;<638-7.83?� 80;;<6.-7/0=,� C<6<C3.8-� :G<7>?,� ?:90�7380=,�	 �
kB3/<6-/060=� M� .=39</<BK./=-� A36083?�3� 6-@70056-@7>?� 6-773?� .=1@<4� ;<�9:� �0..3<4�3� ����� i�

�0B<<� C0B0=37>� 908:;<7/0=� 5>B-� 0C:5B380=-7-� 6-7<<,� =� /0;� G3.B<� =� 3@9-731?� LJL � =�,�
./-=A3?� 6<980./KF�� "70*3<� 908:;<7/>� 057-6:�<7>� 7<9-=70� 3� C:5B38:F/.1� =C<6=><�

�506738� 0/86>=-</.1� 908:;<7/-;3,� 6-.86>=-F23;3� C<6=><� :.3B31� -;<638-7.83?� :G<7>?�
:./-70=3/K� .=1@3� .� 3?� 80BB<*-;3� =� �0..33�� �� ����� 3� ����� **�� $�� �/-4B.� 3� � �� W6-78B37� C6<9D
C6371B3� C0C>/8:� @-=1@-/K� C<6<C3.8:� .� "�� ��� �0;070.0=>;,� JJ�� ��� �6-:70;� 3� W�� ��� ��� $C37:��
.0;�� �6:9�W6-78B37-� R�C>/>�3� 7-5BF9<731� 7-9�VB<8/63G<./=0;S�=>@=-B� =� .<6<937<� L+JJJ� ./0D
B</31� =0./06�<77><� 0/8B383� =� �0..33�� �� ���l� *�� �0;070.0=� C3.-BO� R�7<@-C70� G:97>4� .B:?�
C0� =.<;� ./6-7-;� /<G</,� G/0� 0/� *60;0=>?� ./6<B� 0C-.70./3� :� � 7</(S� �7�=>.8-@-B� :=<6<770./K,� G/0�
0/7>7<� ;0�70� 0/=<./3� 0/� R?6-;37� 7-A3?� *60;S� l�� �� .=0F� 0G<6<9K�W6-78B37�3�96:*3<� -;<63D
8-7.83<� :G<7><� =0.?32-B3.K�6-50/-;3� .=03?� 80BB<*�=� ���!</<65:6*<�� �0*9-� �6-:7:�3� �0;070D
.0=:� =� ���H� *�� :9-B0.K�@-;060@3/K� 6/:/K,� W6-78B37� 7-@=-B� V/0/� :.C<?� \G<7>?� R.-;>;� =>9-FD
23;.1� 0/86>/3<;S� C0.B<973?� B</� I�� �� ���I� *�� �(�JJ��P07� �B37*A/-9/� 5>B� 3@56-7� GB<70;� �;<63D
8-7.80*0� P3B0.0P.80*0� 052<./=-,� ./-=� =� 7<;� C<6=>;� C6<9./-=3/<B<;� �0..33�� �.806<� C0.B<�
0.70=-731� =� ���m�*�� �;<638-7.804� -8-9<;33� 3.8:../=� 3� 7-:8� =� �0./07<� 0973;�3@� <<�370./6-7D
7>?� GB<70=� ./-B� � �� $4B<6�

�-:G7><� 3� 8:BK/:67><� .=1@3� C0B:G3B3� 50B<<� A36080<� 6-@=3/3<� =� C0.B<9:F2<<� .0608-B<D
/3<n�� �0� ;70*3?� 908:;<7/-?� @-C<G-/B<7>� 9B3/<BK7><� 807/-8/>� ;<�9:� /6<;1� 60..34.83;3� 7-D
:G7>;3� :G6<�9<731;3M!</<65:6*.804� �8-9<;3<4� 7-:8,� �0BK7>;� V8070;3G<.83;� 052<./=0;� =�
���!</<65:6*<,�"0.80=.83;�052<./=0;�3.C>/-/<B<4�C63609>�M�3�-;<638-7.83;3�:G<7>;3���6:*3<�
3./0G7383� 3BBF./636:F/� .=1@3� ;<�9:� :G<7>;3� �0..33� 3� 9=:;1� -;<638-7.83;3� 06*-73@-E31D
;3� M� �;<638-7.804� -8-9<;3<4� 3.8:../=� 3� 7-:8� =� �0./07<� 3� �;<638-7.83;� P3B0.0P.83;� 05D
2<./=0;� W3B-9<BKP33�� �� .506738<� .09<6�3/.1� /-8�<� 0/=</� � � �� �-A37*/07-� 7-� C60.K5:� 	8-D
/<637>� JJ,)C<6<9-77:F � G<6<@� "�� o�� !�� 9<� �-P-4</-,� 08-@-/K� .09<4 . /=3 <� C09*0/0=8<� :73=<6D
.-BK70*0� .B0=-61,� G/0� 9-B0� /0BG08� 7-:G70;:� �..B<90=-73F� 1@>80=� -;<638-7.83?� 379<4E<=��
�-:G7><� .=1@3� 0/6-�<7>� =� 908:;<7/-?�� � � �� � �� �9-;.-,� � �� � -A-,� %�� ��� W3A<6-� P07� �-BZ9��
*<4;-,� ��� %�� �3B<@3:.-� P07� �3B<7-:�

�� 908:;<7/-BK704� P06;<� 0/6-�<70� 6-@=3/3<� C0B3/3G<.83?� 0/70A<734� ;<�9:� �0..3<4�
3� �0<937<77>;3� � /-/-;3� 7-�3?�6-77<4� ./-933�� �07/-8/>,�7-G-B3.K�=� C<6309� �;<638-7.804�6<D
=0BFE33� 3� 90./3*B3� -C0*<1� =0� =6<;1� -7*B0�-;<638-7.804� =047>� ���l� *�,� 80*9-� �0..31� C6<9B0D
�3B-� .=0<� C0.6<973G<./=0�

NXX�%B-=7>;� =0C60.0;� 6-77<*0� C<6309-� 6:..80/-;<638-7.83?� .=1@<4� 5>B-� C0B3/38-� �0..33�
=� �/70A<733� 7-6-./-=A3?� =0B7<734�=� -7*B34.83?�80B0731?� =� �<=<6704� �;<638<� 3�90./3�<731�
C0.B<973;3�7<@-=3.3;0./3�� �07<.<731�60..34.83\)93CB0;-/0=�3@� �07907-�3� !-63�-� 0/6-�-F/�
3?� =@*B19>� 7-� .05>/31� =� �<=<6704� �;<638<�� ���7-G-B0;� =006:�<7704� 506K5>� -;<638-7.80*0�
7-609-� =� 0/70A<731?� ;<�9:� �7*B3<4�3� �0..3<4�C01=3B-.K�7-/17:/0./K�� �� ����� *�� 	8-/<637-� JJ�
0/=<6*B-� C60.K5:� %<06*-� JJJ � C0.B-/K�6:..83<�=04.8-� =� 80B0733�� �� ���m� *�� 	8-/<637-� JJ� C60=0@D
*B-.3B-� �<8B-6-E3F� 0� =006:�<770;� 7<4/6-B3/</<,)� -� =� ����� *�� �0..31� .0=;<./70� .� �=./63<4�
C6<9C6371B3�C0C>/8:�C0.6<973G<./=-�=� 807PB38/<)�;<�9:� �7*B3<4�3�<<�C60/3=738-;3�=� 	=60C<�
3� �;<638<�� �08:;<7/>� 6-.86>=-F/� 0/70A<73<� -;<638-7.83?� *0.:9-6./=<77>?� 9<1/<B<4� 8� =0CD
60.:� 0� =006:�<770;� 7<4/6-B3/</<�3� 6:..80�-=./634.�04� C0C>/8<� C0.6<973G<./=-,� -� /-8�<� =>D
1=B1F/� =B3173<�V/3?�373E3-/3=� 7-� 93CB0;-/3F� �;<638-7.804� 6<=0BFE33���

�0./-=3/<B3� :9<B3B3� /-8�<� =73;-73<� 7<@-=<6A<7704� ;3..33� W�� �<47>� =� �0..33� =� �����M�
���I� **�� �



�<.80BK80� C0C>/08� :./-70=B<731� 93CB0;-/3G<.83?� 3� 807.:BK.83?� 0/70A<734� ;<�9:� �0.D
.3<4� 3� �0<937<77>;3� �/-/-;3� 3;<B3� ;<./0� 3� 90� 0P3E3-BK70*0� 05;<7-� C0.B-7738-;3� =� ��mH�M�
���m� **�

�� ��H�� *�� �0<937<77>;� � /-/-;� 7<� :9-B0.K� 9053/K.9� -886<93/-E33� � � �� "�� �-..<B-� =� 8-D
G<./=<� 807.:B-� =� ���!</<65:6*<�� �C<6=><� C:5B38:F/.1� .=<9<731,� G/0� �-..<B� 7<� /0BK80� C635>B�
=� ���!</<65:6*,� 70� 3,� C0B:G3=� 0/8-@� =� -886<93/-E33,� @-71B.1� /-;� C0.6<973G<.804� /06*0=B<4��
"-/<63-B>� .506738-� C60B3=-F/� 90C0B73/<BK7>4� .=</� 3� 7-� 7<:9-=A3<.1� C<6<*0=06>� ��� �37*-�
.� 60..34.83;� C0.B-77380;� =� �07907<� ��� ��� �0607E0=>;� =� ��H�� 3� ��HH� **�� 0� @-8BFG<733� /06*0D
=0*0� 90*0=06-�

�<;-B0� =73;-731� :9<B<70� 9<1/<BK70./3� � �� %-663.-,� C<6=0*0� -;<638-7.80*0� 807.:B-�
=� ���!</<65:6*<,� 7-@7-G<770*0� =� ��mI� *�� 7-��)V/0/� C0./� ��� ��<PP<6.070;�� %-663.,� 9<1/<BK70./K�
80/060*0� 0E<73=-</.1� C60/3=06<G3=0,� 9<4./=0=-B� =� 8-G<./=<� 7<0P3E3-BK70*0� C0=<6<770*0� =� 9<D
B-?� =� �0..33� =CB0/K�90� ��mH� *�� "0/3=>� <*0� 7-@7-G<731� 0./-F/.1� 7<� =C0B7<� =>1.7<77>;3,� ?0/1�
;0�70� C6<9C0B0�3/K,� G/0� ��<PP<6.07� 7-@7-G3B� 807.:B-� =� �0..3F� =� .=1@3� .� =0@6-./-73<;�
6:..80�-;<638-7.804� /06*0=B3�� �B<8.-796� J� :90./-3=-B� %-663.-� @7-8-;3� =73;-731,� =� G-./D
70./3� 9-B� <;:� 619� B3G7>?� -:93<7E34,� -� #-6/06>4.834,� �:;17E<=� 3� 96:*3<� *0.:9-6./=<77><�
9<1/<B3� �0..33� /0*0� =6<;<73� =<.K;-� 6-9:A70� <*0� C6373;-B3� ��

�7/<6<.704� ./060704,� ?-6-8/<63@:F2<4� 9<1/<BK70./K� %-663.-� =� 8-G<./=<� 807.:B-,� 1=B1D
</.1� <*0� .09<4./=3<� =� 0.:2<./=B<733� C<6<C3.83� ;<�9:�� �� ��<PP<6.070;� 3� �B<8.-7960;� J��
�.806<� C0.B<� =./:CB<731� 7-� C6<./0B� ;0B0904� 3;C<6-/06� G<6<@� .=0<*0� 5>=A<*0� =0.C3/-/<B1�
� -*-6C-�9-B� @7-/K,� G/0� =0.?32-</.1� -;<638-7.83;� *0.:9-6./=<77>;�9<1/<B<;�3� ?0/<B� 5>�=./:D
C3/K� .� 73;� =� C<6<C3.8:�� �0@9<4./=3<� �0..33� 7-� �//0;-7.8:F� !06/:� .� E<BKF� 0.=050�9<731�
V83C-�-� -;<638-7.80*0� .:97-� RW3B-9<BKP31S� =� ��mn� *�� 9-B0� C6<@39<7/:� C0=09� 7-G-/K� C<6<D
C3.8:� .� 3;C<6-/060;�� �73� 05;<71B3.K� G</>6K;1� C3.K;-;3� 90� ��mH� *�,� 80*9-� ��<PP<6.07� 0./-D
=3B� C0./� C6<@39<7/-� ��

�0C60.� 05� 05;<7<�93CB0;-/3G<.83;3�C6<9./-=3/<B1;3�5>B�=70=K�C0971/�=�6-@*0=06<� ;<�9:�
-;<638-7.83;� C0.B-77380;� =� �07907<� � � �� "0760� 3� <*0� 6:..83;� 80BB<*04� "�� "�� �B0C<:.0;�
=� ��m�� *�

�� ��m�� *�,� =.806<� C0.B<� @-8BFG<731� �3BK@3/.80*0� 90*0=06-,� �B<8.-796� J,� ./6<;1.K� :./-D
70=3/K� 50B<<� 5B3@83<� .=1@3� .� ;0B09>;� -;<638-7.83;� *0.:9-6./=0;,� 80/060<� 6-.C0B-*-B0� =� /0�
=6<;1� .-;>;� 50BKA3;� G3.B0;� 7<4/6-BK7>?� /06*0=>?� .:90=,� 7-@7-G3B� ��� � �� �-A80=-� *<7<D
6-BK7>;�807.:B0;�=� W3B-9<BKP33�3� C0=<6<77>;�=� 9<B-?� �0..33� =� ����� �� /0;� �<� *09:�C6<@3D
9<7/� ��<PP<6.07� 7-@7-G3B� C<6=>;� -;<638-7.83;� C0.B-77380;� =� �0..33� ��� �06/-,� 70� .<7-/�
���� =� 7-G-B<� ��mH� *�� 0/8B073B� <*0� 8-7939-/:6:�� �� 3F7<� ��mH� *�� -;<638-7.83;� C0.B-77380;�
=� �0..33�5>B�7-@7-G<7�� � �� ��� �9-;.,� 80/06>4�C635>B�=� ���!</<65:6*�0.<7KF�� �� /0;��<,� ��mH� *,�
�B<8.-796� J� 7-@7-G3B� W�� !�� !-B<7-�=� 8-G<./=<�C<6=0*0�60..34.80*0�C0.B-7738-�=� ����� ! -B<7�
C63./:C3B� 8� 3.C0B7<73F� .=03?� 051@-770./<4� =� 3F7<� ���m� *�� H

�<1/<BK70./K� C<6=>?� 60..34.83?� C6<9./-=3/<B<4� =� ���� ;<7<<� 3@=<./7-,� G<;� -;<638-7D
.83?� =� �0..33�

�-77-1�C:5B38-E31�90C0B71</� .:2<./=:F23<�C<G-/7><�3./0G7383�C0� V/0;:�=0C60.:�C:/<;�
C63=B<G<731� 05A36704� C<6<C3.83� �-A80=-,� !-B<7-� 3�� 96:*3?� 60..34.83?� 93CB0;-/3G<.83?�
3� 807.:BK.83?� C6<9./-=3/<B<4�� �?� =C<G-/B<731� 0� �0<937<77>?� � /-/-?� 3� C6-=3/<BK./=<� V/04�
./6-7>,� C<6<C3.8-� .� -;<638-7.83;3� *6-�9-7-;3,� 0C3.-731� C0<@908� C0� �0./0G70;:� C05<6<�KF�
�;<6383� 3� .=39</<BK./=-� 0� ./6<;B<733� 8� :6<*:B360=-73F� 6-@B3G7>?� C605B<;,� C060�9-=A3?�
/6<731� ;<�9:� 9=:;1� ./6-7-;3,� .0./-=B1F/� 7-350B<<� =-�7:F� G-./K� C:5B38-E33�

!0�-B:4,� .-;>;� @7-G3/<BK7>;� 93CB0;-/3G<.83;� VC3@090;� =� 7-G-BK7>4� C<6309� 6:..80��
-;<638-7.83?� .=1@<4� 5>B-� C0C>/8-� 3;C<6-/06-� �B<8.-796-� J� 0.:2<./=3/K� C0.6<973G<./=0�
=� -7*B0�-;<638-7.804� =047<� ���l�M���n� **�� �� 17=-6<� ���I� *�� �-A80=� C0� .05./=<7704� 373E3-D
/3=<� 3� =� 7<0P3E3-BK704� P06;<� .9<B-B� C6<9B0�<73<� 0� C0.6<973G<./=<� <2<� 90� C0B:G<731� 0P3E3D
-BK70*0� :8-@-731� 0� C<6<9-G<� C6-=3/<BK./=:� ���� C6<9B0�<731� �B<8.-796-� J� 7-� V/0/� .G</��
�P3E3-BK7>4�9<;-6A� 0� C0.6<973G<./=<� 5>B� .9<B-7�=� ;-6/<�����I� *�� �0<937<77><� �/-/>� 5>./60�
C6371B3� 6:..80<� C6<9B0�<73<� 3� 7-@7-G3B3� ��� %-BB-/37-� 3� � � �� ��� �<4-69-� .0=;<./70�
.� � � �� ��� �9-;.0;,� 7-?093=A3;.1� =� ���!</<65:6*<,� =� 8-G<./=<� .=03?� C6<9./-=3/<B<4� 7-� C<6<D
*0=06-?� .� -7*B3G-7-;3�� !0C>/8-� 6:..80*0� C0.6<973G<./=-� C0/<6C<B-� 7<:9-G:,� C0.80BK8:� �7*D
B31� 7-./01B-� 7-� C61;>?� C<6<*0=06-?� ;<7-9:� =0FF23;3� ./0607-;3�� �0/1� C6<9B0�<73<� 0� C0D
.6<973G<./=<� 08-@-B0.K� 5<@6<@:BK/-/7>;,� :� �0<937<77>?� �/-/0=,� C0� .=39</<BK./=:�
� � �� ��� �9-;.-,� C01=3B-.K� :=<6<770./K� =� /0;,� G/0� �B<8.-796� J� 5:9</� -653/60;� =� <=60C<4.83?�
9<B-?� 3� G/0� <*0� =B3173<� 08-�</.1� 5B-*0/=067>;� 9B1� �0<937<77>?� �/-/0=�

�506738� 908:;<7/0=� @-8-7G3=-</.1� 70/04� �-A80=-� 0/� lm� P<=6-B1� ����� *�,� .09<6�-=A<4�
C0@96-=B<73<� �0<937<77>;� �/-/-;� C0� .B:G-F� C09C3.-731� %<7/.80*0� ;3670*0� 90*0=06-� .� �7*�

GJ



B3<4�� $/-� 9-/-� C635B3@3/<BK70� .0=C-9-</� .� =0../-70=B<73<;� ;36-� =� 	=60C<�C0.B<� 7<C6<6>=7>?�
=047� =� /<G<73<� 50B<<� G<;� lm� B</�

�6<93� 7-350B<<� 37/<6<.7>?� ;-/<63-B0=,� .056-77>?� =� 9-770;� /0;<,� 7-?091/.1� @-C3.83�
C<6=00/86>=-/<B<4,� C:/<A<./=<77380=� 3� 3.8-/<B<4� C638BFG<734�� �5A367><� 6:..83<� 3..B<90D
=-731,�7-G-B0�80/06>;�5>B0�C0B0�<70�C<6=04�8-;G-/.804�V8.C<93E3<4���� �<637*-�T��l�M��ImU,�
@-=<6A3B3.K� .0@9-73<;� 6:..83?� C0.<B<734� 7-� �<=<60� -C-970;� C05<6<�K<� �;<6383� �m�� �937�
908:;<7/� =0..0@9-</� 3./063F,� =<601/70,� C<6=04� =./6<G3� 6:..83?� 3� -;<638-7E<=� =� V/0;� 6-407<�
@<;B3,� 8-8� 05� V/0;� .=39</<BK./=0=-B� ;0B0904� C:/<A<./=<7738� 3@� �077<8/38:/-� � � �� �<93-69,�
.0C60=0�9-=A34� 8-C3/-7-� � � �� � :8-� =� <*0� /6</K<4� V8.C<93E33�� �� �m�<� *09>� L+JJJ� =�� C6<9D
C633;G3=><� .3536.83<� 8:CE>� P37-7.360=-B3� 3� :G-./=0=-B3� =� 0.70=-733� C<6=>?� /06*0=>?�
80;C-734� .� E<BKF� 0.=0<731� 50*-/./=� �<=<60� -C-970*0� C05<6<�K1� �;<6383�� �� @7-G3/<BK704�
;<6<� 5B-*09-61� :.3B31;� %�� ��� �<B3?0=-� !-=<B� J� =� ��HH� *�� C6<90./-=3B� �0..34.80�-;<638-7D
.804� 80;C-733� ;070C0BK7><� C63=3B<*33�� ��

!0960570� 0/6-�<7>� .=1@3� C<6=0*0� :C6-=B1F2<*0� 6:..83;3� C0.<B<731;3� =� �;<638<
��� ��� � -6-70=-� .� R50./07E-;3S� M� ;0618-;3� �0./0G70*0� C05<6<�K1� ���,� /06*0=-=A3;3� .� �:.D
.804� �;<63804� 3� �3/-<;�� �9704� 3@� .<6K<@7>?� C605B<;,� .� 80/0604� ./-B83=-B.1� �-6-70=,� 5>B-�
C609-�-� R50./07E-;3S� 0*7<./6<BK70*0� 06:�31� ;<./7>;� �3/<B1;,� G/0� :*60�-B0� �3@73� 6:..83?�
C0.<B<7E<=�� $/0/�=0C60.�=C<6=><� ./-B�C6<9;</0;�93CB0;-/3G<.804�C<6<C3.83�=� ��m�� *�� �� ���m� *��
-;<638-7.80<� C6-=3/<BK./=0� 0/=</3B0� =� V/04� .=1@3,� G/0� 070� 7<� ;0�</� C6371/K� @-807-,� 80/06>4�
6-@6<A3B� 5>� V/:� C605B<;:,� 5<@� :/0G7<731� *6-73E� 6:..83?� C0.<B<734� 7-� �<=<60� -C-970;� C0D
5<6<�K<� �;<6383�3�G/0� 070� 7<� ;0�</� .B<93/K�@-�9<1/<BK70./KF� .=03?� *6-�9-7�=� ./0BK�0/9-B<7D
70;�86-<�� ��96:*3?�908:;<7/-?,� C63G<;�7<80/06><�3@�73?�6-7<<�7<�C:5B380=-B3.K,� .09<6�-/.1�
.=<9<731� 0� 7<90B*0� 9<4./=0=-=A<;� .0*B-A<733,� @-8BFG<770;� =� ���l� *�� ;<�9:� �0..34.80�-;<D
638-7.804� 80;C-73<4� 3� �;<638-7.804� ;<?0=04� 80;C-73<4� � � �� � � �� �./06-�� � � 7-G-B:� LJL � =��
�0..31� ./-B-� 7<� /0BK80� <=60C<4.804�3� -@3-/.804�9<6�-=04,� 70� 3�C0.6<9./=0;� :86<CB<731� .=03?�
C0.<B<734� 7-� �<=<60� -C-970;� C05<6<�K<� 3� =� �-B3P06733� T.<B<73<� 3� 86<C0./K� �0..,� .<=<67<<�
�-7�W6-7E3.80U� =� 8-804�/0� ./<C<73� -;<638-7.804� 9<6� -=04 �l�

�<;-B0� 6:..83?� .0=<6A3B3� =� /<� *09>� C:/<A<./=31� C0� �<=<6704� �;<638<�� �7/<6�B<4/<7-7/�
��� W�� �<71=37� =� ���IM����� **�� 7-?093B.1� =� �;<638<,� .B:� -� 7-� -7*B34.80;� PB0/<�� �7<=738�
�<71=37-� :/<617,� 097-80� =� .506738� =8BFG<7� <*0� 86-/834� 908B-9� �9;36-B/<4./=�80BB<*33�
W�� ��� � -6� -=37,� -=/06� 7<.80BK83?� C:5B38:<;>?� 908:;<7/0=,� ;70*0� C:/<A<./=0=-B� C0� �0<93D
7<77>;� � /-/-;�3� 0�=-;� �<./��7933�=� C<6309�=047>�@-� 7<@-=3.3;0./K�3�C0.B<� 7<<� �I�� �� .506738� #�
=8BFG<7� /-8�<� 50BKA04� 0/6>=08� 3@� 6-7<<� 7<� C:5B380=-=A<*0.1� 97<=738-� B<4/<7-7/-� PB0/-�
h�� W�� �3.17.80*0,� *9<� .09<6�3/.1� 619� /0783?� 7-5BF9<734� 05� -;<638-7.804� �3@73,� .9<B-7D
7>?� =0� =6<;1� <*0� C:/<A<./=31� C0� .<=<60�=0./0G7>;� 3� .6<973;� A/-/-;� �/B-7/3G<.80*0� C05<D
6<�K1� ���� =� ��HnM��H�� **�� �n

 -C3.83� ;70*3?� -;<638-7.83?�C:/<A<./=<77380=� C0� �0..33� 0C:5B380=-7>�� $/0�M�@-C3.83�
� � �� �<93-69-� 0� C:/<A<./=33� 3@� ���!</<65:6*-� =� �3536K�=� ����M����� **�,� C3.K;-� � � �� ��� �;3D
/-� ��� �37*:� 0� C0<@98<� C0� F*:� �0..33� 3� � -=8-@:�=� ��mlM��mn� **�,� -� /-8�<� C3.K;-� 3� 97<=7380D
=><� @-C3.3� 0� C:/<A<./=33� C0� �0..34.804� 3;C<633� =� ��m�M��m�� **�� � � �� ��� !047.</-� ���� �� 7-D
./012<;�.506738<�3.C0BK@0=-7>�0/6>=83� 3@�V/3?� 3./0G7380=,� -� /-8�<� 7<80/06><� 70=><� ;-/<D
63-B>�� �-7<<� 7<� C:5B380=-=A3<.1� g908:;<7/>� C0=<./=:F/� 0� C:/<A<./=31?� ��� L�� $=<6<//-,�
;0B090*0� -;<638-7E-,� .0C60=0�9-=A<*0� =� ��mH� *�� � � �� � �� �9-;.-� =� ���!</<65:6*� =� 8-G<./=<�
0970*0� 3@� .<86</-6<4� C<6=04� -;<638-7.804� ;3..33� =� 60..34.804� ./0B3E<� ���� !6<9./-=B1F/�
37/<6<.� 3� @-C3.83� 0� C:/<A<./=31?�!�� �05<BB-,� -;<638-7E-� 36B-79.80*0� C603.?0�9<731,� ./6<D
;3=A<*0.1�8�6-@=3/3F� /06*0=B3� ;<�9:��-;G-/804�3� �;<63804,� -� /-8�<� �3/-<;,� W3B3CC37-;3�
3� 6-@B3G7>;3� 0./60=-;3� =� �3?0;� 08<-7<�� �� 9-BK7<4A<;� �05<BB� C0./:C3B� 7-� 60..34.8:F� 807D
.:BK.8:F� .B:�5:� ���

�� .506738� =0AB0� @7-G3/<BK70<� G3.B0� ;-/<63-B0=� C0� =0C60.:,� /-8�<� 0/70.12<;:.1� 8� /<;<�
.506738-,M� 0� =0<7704� .B:�5<�� �.C0BK@:F/.1� 908:;<7/>� 05� :G-./33� =� =047<� @-� 7<@-=3.3;0./K�
V./B179.80*0� 9=061737-� %�� L�� ��� P07� �0@<7/-B1],\.B:�3=A<*0� =� 807/37<7/-BK704� -6;33� C09�
C.<=9073;0;� � � �� �0:@� 3� %��%<79<6.07��!<6<C3.4-� ;<�9:� �0@<7/-B<;�3� <*0� 80;-79360;� *<7<6-D
B0;� ��� �6=370;� C6090B�-B-.K� 7<.80BK80� B</�� �0./-=3/<B3� =8BFG3B3� 3� ;-/<63-B� 0� ?060A0�
3@=<./704� .B:�5<� 7-� 6:..80;�PB0/<� =0� =6<;1� �G-)80=.804�8-;C-733� ����� *�� � � �� !�� � �07.-� ���

i� �06*0=><� .=1@3� ;<�9:� �0..3<4� 3� -7*B34.83;3� 80B0731;3� =� �<=<6704� �;<638<� =0@738B3�
=� 807E<� L+JJ� M� 8-G-B<� L + JJJ� p�� �0*B-.70� 563/-7.83;� 908:;<7/-;� 80B073-BK7>?� =6<;<7�
=� �m�<� *09>�L + JJJ� =�� 7<.80BK80�806-5B<4� .0=<6A3B3�63.80=-77><�CB-=-731�3@� �0./07-�=� ���!<D
/<65:6*,� -�C0� 7<80/06>;�9-77>;,� =� /06*0=B<� :G-./=0=-B3�56-/K1� �04B./07�3@� �0./07-� �$�� �<80D
/06><� -;<638-7E>� .G3/-B3,� G/0� 3?� /0=-6>� .B:� -/� ?060A3;� 90C0B7<73<;� 8� /0;:,� G/0� C603@=0D
93B0.K�=� /0�=6<;1�=� �0..33,� -�93CB0;-/>�� � �� �9-;.�3�W�� �<47-� /=<690�0/./-3=-B3� ;>.BK�0�/0;,

GG



G/0� 05<� ./6-7>�1=B1F/.1�<./<./=<77>;3� /06*0=>;3�C-6/7<6-;3�� �� *09>�=047>�@-� 7<@-=3.3;0./K�
60..34.834� 807.:B� =� �0690� ��� �3/P0/� =.1G<.83� C099<6�3=-B� 39<F� =<9<731� /06*0=B3� .�
-;<638-7E-;3� 3� 7-� .=04� ./6-?� 3� 63.8� C0.B-B� 7<.80BK80� 806-5B<4� C09� 6:..83;� PB-*0;� =�
�;<638:�

�<� :./-70=B<70,� 8-804� /06*0=>4� 806-5BK,�C<6=>;� .0=<6A3B� CB-=-73<� ;<�9:� �0..3<4� 3�
�;<63804,� 70� C<6=>4� 6<4.� 3@� ���� =� ���!</<65:6*�3� 056-/70� 5>B,� C0�=393;0;:,� .9<B-7� R�-4/�
?06<S� =� ���n�*�� lm� 	.B3� =� �m�<� *09>� L + JJJ� =�� C09057>?� 6<4.0=� 5>B0� .6-=73/<BK70� 7<;70*0,� /0�
8�807E:�=<8-�-;<638-7.83<�/06*0=><�806-5B3q�9<B-B3�=�.6<97<;�C0� �m�@-?090=�=� *09�=� 5-B/34.83<�
C06/>� �0..33�� �06*0=B1� G<6<@���6?-7*<BK.8� 7-G-B-.K,� 0G<=3970,� =� ��H�� *�,� =0� =6<;1� 7<05Z1=D
B<7704� ;06.804� =047>� ;<�9:� �0<937<77>;3� � /-/-;3� 3� W6-7E3<4�� �73E3-/06-;3� /06*0=B3�
.� �0..3<4� 5>B3O� .<;<4./=0� �<653� 3@� �<4B[;-,� ��� � �36-69� 3@� W3B-9<BKP33,� � �� #<;CB37,�
���� %355.� 3� ��� #-7737*�3@� �KFC06/-,� ��� �0/G�;B�� 3@� �KF��<9P069-,� � � �� �<7.07�3� � �� �6-:7�
3@� !60=39<7.-� 3� ��� �38.� 3@� �KF��068-�� �0./-=3/<B3� =8BFG3B3� =� .506738� 50BKA0<� G3.B0�
908:;<7/0=,� C6<3;:2<./=<770� 7<� C:5B380=-=A3?.1� 6-7<<,� =� 80/06>?� 6-.86>=-</.1� .09<6�-73<�
/06*0=>?� .=1@<4� ;<�9:� 9=:;1� ./6-7-;3,� *0=063/.1� 0� C0C>/8-?� C</<65:6*.83?� 8:CE0=�C0.6<9��
7380=� =@1/K� /06*0=BF� .� �;<63804� C09� .=04� 807/60BK� 4� ?-6-8/<63@:</.1� 9<1/<BK70./K� C<6=>?�
-;<638-7.83?� /06*0=>?� 90;0=� =� ���!</<65:6*<,� =� G-./70./3� 90;-� "�� W3A<6-�;B�� l�

!0.B<� 6-@6>=-� �B<8.-796-� J� .� �7*B3<4�3� .5B3�<731� .� 7-C0B<070=.804�W6-7E3<4�=���m�� *��
�0..31� ./-B-� C601=B1/K� =.<� 50BKA:F� @-37/<6<.0=-770./K� =� 3.C0BK@0=-733� -;<638-7.83?�
7<4/6-BK7>?� 806-5B<4� 9B1� =<9<731� .=0<4� =7<A7<4� /06*0=B3�� � -./01234� 6-.E=</� 6:..80�-;<D
638-7.804� /06*0=B3� 7-G-B.1� =� ��mH� *�,� C0.B<� 0/;<7>� C6<@39<7/0;� ��<PP<6.07-;� V;5-6*0�
3� :./-70=B<731� ;<�9:� ./6-7-;3�706;-BK7>?� 93CB0;-/3G<.83?� 0/70A<734��  -� =6<;1� 7-=3*-E33�
���m� *�� =� C06/>� �0..34.804� 3;C<633� C635>B0� 50B<<� lmm� 806-5B<4� C09� -;<638-7.83;� PB-*0;��
�� ����� *�� =� �607A/-9/<� C05>=-B0� �I�� 806-5B<4,� =� �6?-7*<BK.8<� M� ��� 3� 080B0� Im� M� =� �3*<,�
�<=<B<� 3� 96:*3?� C06/-?� �-B/383�� !0� 7<C0B7>;� 0P3E3-BK7>;� 9-77>;,� ./03;0./K� -;<638-7D
.80*0� V8.C06/-� =� �0..3F� =� ����� *�� C6<=>.3B-� �,�� ;B7�� 90BB�� ll� �0*9-� =� ���l� *�� 7-G-B-.K� =047-�
;<�9:� ����3� �7*B3<4,� 6:..80�-;<638-7.8-1� /06*0=B1� @7-G3/<BK70� .086-/3B-.K�� �� 619<� 908:D
;<7/0=� C0=<./=:</.1� 0� CB-=-731?� 60..34.83?� /06*0=>?� �:90=� =� �0<937<77><��/-/>�� �0786</D
7><� .=<9<731� :9-B0.K�057-6:�3/K� /0BK80� =� 0/70A<733� /06*0=B3� .� �;<63804� � �� ��� �7P3B-/0=-�
3� �B<8.-7960=.804� ;-7:P-8/:6>�� &

 7-73<� 3./063G<.80*0� C60AB0*0,� 3@:G<73<� 6-773?� .=1@<4� ;<�9:� �0..3<4� 3� �0<937<77>;3�
�/-/-;3� 3� :=-�<73<� 8:BK/:670*0� 7-.B<931� 7-6090=� 05<3?� ./6-7� ;0*:/� C0;0GK� :B:GA<73F�
=@-3;0C073;-731��  -9-G-� 9-7704� C:5B38-E33�M�.C0.05./=0=-/K� 90./3�<73F� V/04� 5B-*0609704�
E<B3�� �<980BB<*31� 3� .0./-=3/<B3� .506738-� ?0/<B3� 5>� 7-9<1/K.1,� G/0� =8BFG<77><� =� 9-770<�
3@9-73<�908:;<7/>�C63=B<8:/�A360834�86:*�G3/-/<B<4� =� 05<3?� ./6-7-?� 3� 5:9:/� .C0.05./=0=-/K�
9-BK7<4A<;:� 7-:G70;:� 3..B<90=-73F� 6:..80�-;<638-7.83?� 0/70A<734�

K� �5� *0#2#,%!)-00>=� %!!) -'#/+"-)6!&%=� $+8#"� % �
( .8)%&+<%3� #� /##$. � -00#* � 0-3"$+)%"-"-� ! ) - ' . - " �
0+5/+"6 � �� /##$. � -00#* � *#$!&#* � 0-3"$+)%"-"-� �
� #!"+/ ) -0#���� (#� '#&.* -0"+* � � #!&#/!&#2#� 2)+/0#2# �
+$=%/+� *%0%!"-$!"/+� %0#!"$+00>=� ' -) �� � � 8�O �
GIKH\� ]^_� `ab _c� d _e faghif i_ j � k l� GMIJ� gmc� GIJJ �
` � n khh_ofikm � k l� p llio igh� q koeb _mfjO� ra_o_c_c� s t�
f^_ � u i_v j� kl� w _xa_j_mfg fiy_� r e s hio ij f j z{ c � �
| �� } �� ~ok ff�� d _v � • ka€O� GHGI � � � � � � 	 � � � �� � q ik �
s_v g llm_f_� d _e fag hifg fO� GMIJP GMI@�� { im _ � { m fv io€ ��
hem•jx^gj_� c_j� u kh€_aa_o^fj� ib � ~__€ai_•_�� qkaxgfO�
GII@\� ���� �� � � � � � � � ‚g� q ixhkb g fio � lagmƒgij_� _f� hg�
hi•e_� c_j� m_efa_j� c_� GMIJ� 1GMMLP GMI@4�� r gaijO� GIH@\�
�� � � � � � � � �� � qgmj€� m _e faghif_ f jx khif i€ � emc_a� „ ai•_m�
GMMIP GMI@�� ~fec i_a� i� a_•_aim•_mj� xaikaif_aim• � g l�
x k hif i j€ _ � k•� k€kmkb ij€_� imf_a_jj_a�� nkx_m^g•_mO�
GHMG\�� � � � � � � � � � � � � ��� � } a ifg im O� w e jj ig � gmc� f^_�
`ab_c� d _e faghif t � k l� GMIJ�� d _v � … gy_m� 1nkmm�4O�
GHLT\�� � � � 	 � � � �� � �� � � � � 	 � � � ���  � � !� � q koeb _mfgat �
… ij fkat � kl� f^_� `ab_c� d _e faghif i_ jO� GMIJ� gmc� GIJJO�
] k•_f^_a� v if^ � ~_h_of_c � q koeb _mfj � w _hg fim • � fk� f^_�
†ga� kl� `b _aiogm� ‡mc_m_mc_mo_� GMML�P GMI@� gmc�
f^_� q e fo^ � † ga� GMIJP GMIW�� ‚ kmckmO� GHGH��

_� �� *%!!%%� � -30> � /� �#!!%ˆ � !* � � ���""	��  � � # � �
‰agmoij� qgmg � `� r eaifgm� q ixhkb g f� g f� f^_� nkeaf�
k l� ngf^_aim_� f^_� Ša_gf�� d _v � • ka€O� GH@J�� �*�� "+&� - �
$ � � � � � � �� � � � � ‚_j� a_hg fikm j� c ixhkb gfi‹e_j� _mfa_� hg�
w e jj i_ � _f� h_j� { fg f j �Œ m ij �� r gaijO� GHT@�

GT

G� �*�� !+*#-� $+00--� %!!)-'#/+0%- � �%� � � � � & � � '� � { gaht �
q ixhkb gfio� d _•k fig fikm j� kl� f^_� Œ mif_c � ~ fg f_ j� v if^ �
w e j j ig �P� ‡m � |k^m� … kx€ im j� Œ m iy _a j if t � ~ fec i_j �
im � … ijfkaiogh� gmc� r k hif iog h� ~oi_mo_O� } ghfib ka_�
1• gathgmc4O� GHJL�� d � KzL �� ~_a�� Ž Ž ‡u �� � +%8#)--�
+/"#$%"-"0#3� ?/)?-"!?� $+8#"+ � ()*+),- .- /) , � 0 � � 0 � �
�"+0#/)-0%-� $.!!&#�+* -$%&+0!&%=� #"0#Y-0%3O �
GMMKP GIGK�� � �O� GHLL�� 1�02)�� ( -$� � ] ^_� } _• immim• j�
kl� wejjigm�`b _aiogm� w _hg fikm j�� GMMKP GIGKz]agmjh��
{ �� ‚ _y im �� ngb^aic•_� 1• gjj�4O� GHMK4�

T� 1)2)/)3),� 4 � � 5 � � � #)0�� !#8$�� !#, � � 	� GJ�"%� "�� ��\ �
� � GHKH� "� I� !� KTG

@� ‰agm€him�� rgm_ajO� ykh�� GJO� x�� TJTO� TLKP TLL�
6� �#'$#80--� #8� A"%=� ! /?5?=� !* � � ()*+),- .- /) , � 0 �� � � � �

�"+0#/)-0%-� $.!!&#�+* -$%&+0!&%=� #"0#Y-0%3O �
GMMKP GIGK�� � �O� GHLLO� !�� TTJPTLI�� �*�� "+&� - 
78	� � � � � � 	9��� � 	8� :� � ]^_� `b _aiogm� r ^ ihk jkx^ iN
ogh� ~koi_ft � gmc� { gaht � we jjigm�` b _aiogm� w _ hg f ik m j �P�
rako__cim•j� kl� f^_� `b _aiogm� r ^ ihk jkx^ iogh� ~ ko i_ftO�
GHKJO� q _o�O� ykh�� HWO� d� LO� x�� KWHP LGJ�� 7>)#� #80+N
$.� -0#� 0-!&#)6&#� '#&.* -0"#/O� $+!&$>/+/Y%= �
&#0"+&">� !/?9 -00#!) .�%"-)-3� ' / .= � !"$+0O� %� 8>)# �
!#,"-0#� 0-#8=#'%*>*� /&)ˆ,%"6� /� !8#$0%&� (%!6*# �
!/?9-00%&+� %5� �#00-&"%&."+� � �� �*%"+� +$=%-(%N
!&#( . � $.!!&#3� ($+/#!)+/0#3� <-$&/%� /� � ��� -"-$N
8.$2-� %� (#!)+0%-� +$=%-(%!&#(+� � � �� � A$$#)+� &0?N
2%0-� ��� �#)%<>0#3� (#� (#/# ' . � ($%8>"%?� /� �� � �
--� 8$+"+� ' )? � (#).,-0%?� ' .=#/0#2#� !+0+�



M� 	&)ˆ ,-0%-� /� !8#$0%&� 8#)6Y#2#� ,%!)+� '#&.* -0"#/ �
#� '-?"-)60#!"%� �+$$%!+� #8•?!0?-"!? � 0-� "#)6&#� -2# �
/+�0#3� $#)6ˆO� 0#� %� "-*O� ,"#� /� ($-'Y -!"/#/+/Y%= �
%5'+0%?=� -2#� '-?"-)60#!"6� 0-�(#) . ,%)+� '#!"+"#,0#N
2#� #!/-9 -0%?�

I� ;)<*),3=->� 5 � � 4 � � � * (-$+"#$� � ) -&!+0'$� ‡� % �
� � -XX-$!#0�� �#� +$=%/0>*� '+00> * �P� � . ! !&+? �
*>!)6O� GHGJO� &0�� GJO� !�� M H PHK\�? � � " � 0 � � ] jga� ` h_N
•gmc_a� gmc� |_ll_ajkm � Œ mxeshij^_c � nkaa_jxkmc_mN
o _ �P� ] ^_� ~ hgykm io � gmc� { g jf� { eakx_gm� w _y i_v O�
GHK@O� q _o�O� yk h�� @TO� d� MI�

H� �?' � '#&.* -0"#/O� !/?5+00> =� !� #8*-0#* � (-$/>*% �
(#!)+00%&+*%O� 8>)� #( .8)%&#/+0�� �*� � � � %!"#$%% �
.!"+0#/)-0%?� '%()#*+"%,-!&%=� #"0#Y -0%3� * - � ' . �
�#!!%-3� %� �� �� 1GIJ IP GIJH4z�#!"�� %� +/"#$� / !" .N
(%"�� !"�� � �� � �� 7 #)=#/%"%0#/ �P� � # /+?� %� 0#/-3N
Y+?� %!"#$%?O� GHKHO� ‘ � TO� !�� GKGP GLT\� 	0-Y 0??� (#N
)%"%&+� �#!!%%� Ž ‡Ž � %� 0+,+)+� Ž Ž � /-&+�� �#&.* -0"> �
�#!!%3!&#2#� *%0%!"-$!"/+� %0#!"$+00>=� ' -) � �
�-$�� G�� GIJGP GIGK� 22� � � �� GP Iz� �"/�� $-' �
� �� � �� � +$#,0(<&(3� %� '$ �� � �O� GHLJP GHMT�� � ,%">N
/+?� /+� 0 .ˆ � $#)6� � � �� � �� � '+* !+O� /� 0+!"#?9%3 �
!8#$0%&� /&)ˆ ,-0#� *0#2#� %5/)-, -0%3� %5� -2#� '0-/ �� �
0%&+O� '#0-!-0%3� %� (%!-*O� =#"? � /!-� #0%� . � - � ( .8)%N
&#/+)%!6� $+0--� %)%� %*-ˆ "!?� /� *%&$#X%)6*-�� �*� �
• _bkiaj� k l� | k^m� ’ e imot � ` cgb jO� nkb xaijim•� rkaN
fikm j� k l� … ij � q igat � lakb � GMHK� fk � GIWI � u kh�� GP GTz{ c ��
n^�� ‰�� ` cgb j�� r ^ ihgc _hx ^ igO� GIMWP GIMM\� ]^_�
† a ifim• j� k l� |k^m� ’ e imot � `cgb j � u kh�� ‡ Pu ‡hz{ c � �
† �� n^�� ‰kac�� d _v � • ka€O� GHG@P GHGM� %� !##"/-" !" / .N
ˆ9%-� ,+!"%� +$=%/+� D]^_� ` cgb j� rgx_ajE\O� /#!($#%5N
/-'-00>-� /� *%&$#X%)6*-� � +!!+,.!-"!&%*� %!"#$%N
,-!&%*� #89 -!"/#* �

GJ� � .9 -!"/.-"� #8Y %$0+?� )%"-$+".$+O� (#!/?9 -00+? �
$.!!&%* � %!!) - '#/+0%?* � %� (#!-) -0%?* � 0+� � -/-$#� �
C+(+'0#* � (#8-$- � 6- � � * -$%&%�� �*� � @*A=3AA,� @ � � B ��
� . '68+� � . ! !&#3 � � * -$%&%�� � +2+'+0O� GHMK\� @ / C D A 9 9�
A,� @ � � B �� � ,-$&%� (#� %!"#,0%&#/-'-0%ˆ � �%8%$%� �
� �\� | ‚O� GHLJP GHLKO� />(�� GP T\� � ")+!� 2-#2$+X%,-N
!&%=� #"&$>"%3� /� �%8%$%� %� /� � -/ -$#�C+(+'0#3� � * -N
$%&-O� Ž u ‡‡P Ž u ‡‡‡� //�� z � � #' � $- ' �� %� !� / /- '� �
� �� 	 � � �X%*#/+�� � �O� GHLW\� (A*), � 4 � � B � � �$&"%,-!&#- �
*#$-()+/+0%-� !� '$-/0-3Y %=� /$-* -0� '#� !-$-'%0> �
Ž ‡Ž � /-&+� z� � # ' � $- ' �� � �� � �� �+&&-)?O� � �� � �� �&)+'N
0%&#/+O� ��� 7 �� � -$0 -0&#�� � �O� GHKL\� (A D E� 1 � � '�
�"&$>"%-� �+* ,+"&%� %� &+*,+"!&%-� A&!(-'%<%% �
7-$%02+�� � �O� GHTW\�F/� GA9 � � "&$>"%-� � +* ,+"&%� % �
A&!(- '%<%%� 7 -$%02+O� GMTKP GMWT�� T�- � % 5 ' �O� $+!Y ��
� �O� GH@K\�F/� GA� � � "&$>"%-� �+*,+"&%� %� A&!(-'%<%% �
7-$%02+O� GMTKP GMWT�� @�-� % 5 ' �O� $+!9 �� � � \ �|‡�O� GHWL\�
HDA=),� 5 I �B � � � ,-$&%� %5� %!"#$%%� $ . ! !&%=� 2-#2$+X%N
,-!&%=� %!!) - '#/+0%3� /� GMTK�P�GMLK� 22�� � �O� GHLJ\�
J - , - / � 5 � � @ � � � . ! !&%-� *#$-( )+/+0%?� 0+� �%=#* �
#&-+0-� /� Ž u ‡‡‡� /-&-�� � �O� GHMG\� :K-2), � @ � � 5 � �
� 5� %!"#$%%� $ . ! !&%=� A&!(- '%<%3� 0+� �%=#* � #&-+0-��
� -$ /+?� (#)#/%0+� Ž u … ‡� /�� � �O� GHWI\� F/� GA� � �5 �
%!"#$%%� $ . ! !&%=� 2-#2$+X%,-!&%=� #"&$>"%3� /� � -/-$N
0#*� � -'#/%"#* � %� �%=#* � #&-+0+=O� Ž u ‡‡� �F�F� ( -$/+? �
(#)#/%0+� Ž u ‡‡‡� / �� T�-� % 5 ' �O� $+!Y �� � �O� GHKJ\�F/� GA� �
� 5� %!"#$%%� /-)%&%=� $ . ! !&%=� 2-#2$+X%,-!&%=� #"N
&$>"%3�� @�-� %5' �� � �O� GHMG\�4L=LD),L � # � � 5 � � � . ! !&%- �
0+� �%=#* � #&-+0-� /#� /"#$#3� (#)#/%0-� Ž u ‡‡‡� /� �
� �O� GHLI\� MAC)D),L� '� � H� � � . ! !&#- � 0+!-) -0%-� � )? !N
&%� %� � +)%X#$0%%O� &#0-<� Ž u ‡‡‡� / �P� GILM� 2�� � �O�
GHMG\�� � � � � 	% � �0 � � 0 � � … ij fkat �kl�` hg j€gO� GM@JP GI IK �P�
‡m � ]^_� † ka€j� k l� … es_a� … kv _� }gmoaklf � u kh�� GP @H��
~gm� ‰ agmoijokO� GI ITP GIHJO� y k h�� @@\���"��� � 5 � � ? � �
} _aim•“j �u k tg•_j � † ^_f^_a� gmc� † ^ t ��~ _g ffh_ �1† g j^ �4O �
GHMM\��	� �� � � � � N � � } _a im • “j� u ktg•_j � ` m� ` ookemf �
k l � f^_ � { l lkafj � k l� f^_ � w e jj igm j� fk � �q _f_ab im_� f^_ �
w _hg fik m � k l� ` j ig � gmc� `b _aiog � u kh�� GO� T�� d _v � • ka€O�
GHTTP GHTK� 1a_xaimf � d _v � • ka€O� GHLI4\�� � � � � � w e jj igm �
{ •xgm jikm� km� f^_� r g o il ioO� GLWGP GIKJ � `m� ` ookemf�
k l� f^_� { gahi_ j f � gmc� ‚gf_a� { • x _c if ik m j � • gc_� s t � f^_ �
w e jj igm j� ghkm• � f^_ � r go il io � nkgjf� k l� ` j ig � gmc� d kaf^

` b _aiogO� ‡m ohec im• � ~kb _� w _hgf_c � { •x_c ifikmj� fk�
f^_ � ` aofio � w _• ikm j�� n h_y_hgmc� 1p ^ ik4O� GHGW� 1a_xaimf �
d _v � • ka€O� GHMG4�
�$-'%� $+8#"O� %!!)-'#/+/Y %=� !#5'+0%-� %� 0+,+)60>3 �
( -$%#' � '-?"-)60#!"%� �#!!%3!&#�+* -$%&+0!&#3� &#*N
(+0%%O� !) - ' . -" � 0+5/+"6 � �-+2A/A,� O � � @ � � � !"#$%,-N
!&#-� #8#5$-0%-� #8$+5#/+0%?� �#!!%3!&#�+* -$%&+0N
!&#3� &#*(+0%%� %� '-3!"/%3� --� '#� 0+!"#?9-2#� /$-N
*-0% � � �� ‡O� ‡‡ �� � � 8�O� GILG�P�GIL@\� F=P/Q� '� � ( � �
� #!!%3!&#�+* -$%&+0!&+?� &#* (+0%?�� � �\� � �O� GH@H��
1�02)�� ( -$ � � ] ^_� w e jjigm�` b _aiogm� nkb xgmtz
]agmjh�� ��� Š imjsea•�� ngb saic•_� 1• gjj�4O� GHKG4��
�#!"+/%"-)?*� 0-� . '+)#!6� #80+$.� %"6� 0#/>-� *+"-N
$%+)>�#8� #!0#/+0%%� /� +/2.!"-� GIGT� 2�� !-)-0%?� %�&$-N
(#!"%� � #!! � (#*#90%&#*� 7+$+0#/+� � �� � �� � . !&#N
/>*O� #'0+&#� /� !8#$0%&� /&)ˆ,-0>� $+0--� 0-� %5/-!"N
0>-� '#&.*-0"> � #8� %!!)-'#/+"-)6!&%=� A&!(-'%<%?=O �
($-'Y -!"/#/+/Y%=� A"#* .� !#8>"%ˆ�
�� ( ."-Y -!" /%?=� � +$� +/%0+� !* � � 78	� � � � � � 	9 �� �9 �
� 	8� : � � ` � w e jj igm� ]agy_h_a� fk� { i•^ f__mf^ �n _mfeat �
` b _aiog �P� rako__cim• j� kl� f^_ � `b _aiogm� r ^ ihk jkN
x^ iogh� ~ ko i_ ftO� GHK@O�~_x f�O�yk h��HMO� d� WO� x�� @KJP@KK\�
' .LDRA,� @ � � B � � : �� 	 �� � +$� +/%0� %� -2#� +*-$%&+0N
!&#-� ( . " -Y -!" /%-OP� � !"#$%?� ����O� GHLJO� �;E� @O �
! �� G@T�P�G@H\� #LS-/),-T� 5 � � B � � �� 2%Y(+0<+*%
/� �#/>3� � #$&� %� �+/+0.�� � �O� GHLM�
�#!"+/%"-)?*� 0-� . '+)#!6� #80+$.� %"6� !/-'-0%3 �
#� ($-8> /+0%%� /� �� �� '$ .2#2#� *#$!&#2#� #X%<-$+O �
� �� : �� � $ .5-0Y "-$0+O� &#"#$>3� /� '+)60-3Y-*� !#/N
*-!"0#� !� � %!?0!&%*� !#/-$Y%)� (-$/#-� /� %!"#$%% �
� #!!%%� &$.2#!/ -"0#-� ( )+/+0%-�� � � �� � �� � '+*!O �
. (#*%0+?� /� '0-/0%&-� #� $+52#/#$-� !� � $ .5-0Y "-$N
0#*O� !#!"#?/Y -* !?� @� +($-)?� GIGJ� 2 �O� (%!+)O� ,"#� "#" �
($#/-) � /� � * -$%&-� '/+� %)%� "$%� 2#'+�� �*� � N � � � " �
& � � �� � • _b kiajO� yk h�� TO� x�� GGG�

GK� ]^_� q igat � kl� r_f_a� ` hhg ia_z� { c �� † �� „ k^hjO� ‚ �� ‚_� �
c_a �P� w e jj igm� … ij fka t z� … ij fk ia_� w e jj_O� GHIJO� |gm�O�
y k h�� u ‡‡O� x f�� G\� |k^m� ‚ _c tgac“j� |keam_t� f^ake• �̂
w e jj ig � gmc� ~ is_aijO� GMIMP GMIIz� { c �� v if^ � ‡mfakc��
~�� q �� † gfakej�� • gcijkm� 1† ij_ �4O� GHLL\� ‚ _ff_aj� lakb �
w e jj igO� GIJTP GIJKz� { c �� Š�� n�� wkc_ajO� |a �P� ~kef^ �
ngakhimg� … ij fkaiogh� • g•g”im_O� GHKHO� ` xa�O� y kh�� LJO�
d � TO� x�� H W P GJK\� GHKHO� | e h�O� y kh�� LJOd � @O� x�� GKWP�
GL@\� GHKHO� p of�O� y k h�� LJO� d � WO� x�� T T G �T T M \ �U� � �9�
��� ��� � & � � ]^_� ‚ il_� gmc�~_ayio_j�k l� |k_h� w �� r k im j_ ff �P �
] ^_� r _m mjthygm ig � • g•g”im_� kl� … ij fkat � gmc� } ikN
•agx^ tO� GIIIO� | e h�O� yk h�� Ž ‡‡O� d� TO� x�� GTHP GLW\�
GIIIO� p of�O� yk h�� Ž ‡‡O� d� @O� x�� TKMP@J@�

GL� � � 0+!"#?9 -* . � /$-*-0%� 5+(%!&%� *0#2%=� (."-Y-!"N
/-00%&#/� -9-� 0-� #80+$.� -0> �� �+&O� #� (#-5'&+= �
/� �#!!%ˆ � /� 0+,+)-� Ž ‡Ž � /�� X%5%&+� � � �� � -$,*A0+ �
%� 0+".$+)%!"+� � �� � +&&)-$+� %*-ˆ "!?� "#)6&#� !& .N
(>-� !!> )&%�� � � �� � �� �*%"� .(#*%0+)� #� (#-5'&- �
� -$,*A0+� /� (%!6*-� � %02. � #"� TI� !-0"?8$?� GIJT� 2�O �
(#*-9 -00#*� /� !8#$0%&-� 1!*�� ($%*-,�� W� &� '#&�� GIK4� �
�� /%5%"-� �+&&)-$+� !*�� (%!6*#� � �� Ž �� R/-$-""+ �
� � �� �%&0#$.� #"� @G� *+?� GIGJ� 2 �P� • …~O� `h_•gmc_a�
… ihh� { y_a_ff� ‚ _ff_askk€�

GM� �� "#$2#/#3� '-?"-)60#!"%� �#8-))+� %� -2#� !) . � 8- �
/� &+,-!"/-� $#!!%3!&#2#� &#0!.)+� /� �+0%)-� !*� �
()*+),-.- /) , � 0 �� 0 � � 	> '/%�-0%-� %� ($#/+)� ($#-&�

“� "#/� � �� � #8-) )+� 1GIGTP GITG� 2 2 �4�P� 	� &0� � �*-$%� �
•�� &+0!&%3� -� -2#'0%&�� GHML�� � �O� GHMLO� !�� TLWPTIG��
|–u|k^m� rgeh� |km_j� im � w e jj igz� { c �� ‰�� ` �� Škhc_a�� d_v �
�“�• ka€ O� GHTM�
W �U � � � � V � � W� � ]^_� } _• immim• j� kl� ` b _aiogm�wejjigm �

]agc_O� GML@P GMLLOP † ihhigb � gmc� •gat� ’egaf_a��
;� ht O� GHLHO� p of�O� y k h�� TLO� x�� KHKPLJJ�

�#� !/%'-"-)6!"/.� r �� �%)*#$+�* )�O� 8$%2� DR00EO �
y� &.()-00>3� -2#� #"<#*� /� � #0 '#0-� /� GMIW� 2�� %� #"($+/� �
F� )-00>3� /� � ��� -"-$8.$2� D')?� />/#5+� $ . ! !&%=� "#/+� �

—� $#/O� !� &#"#$>*%� !. '0#� ($%8>)#� /� � * -$%&.� /� "#* �
� - � 2#' .EO� 8>)� (-$/>*� "#$2#/>*� &#$+8)-*O� ($%8>/N
Y%*� /� �#!!%ˆ � D(#'� (#)#!+">*� +*-$%&+0!&%*� X)+N
2#*E� 1• …~O� Š ihb ka� ‰ gb iht � rgx_ajO� ‰ gb iht � •_bkN

G@



agmcg� } kk€h_fO� x�� GTP G@4�� � -$-' � A"%*� 0-!&#)6&#�
+*-$%&+0!&%=� "#$2#/>=� !. '#/ � . � - � (#8>/+)# �
/� �#!!%%�� �'0#� %5� 0%=� (# ' � &#*+0'#3� &+(%"+0+ �
7$+0'+� ($%8>)#� /� � ��� -" -$8.$2� )-"#*� GMIT� 2� �
1'#&�� MW4�� �+(%"+0� � �� � +&0-3)�&#*+0'#/+)� !. '0#*O �
&#"#$#-� ($%8>)#� /� � %2. � /� %ˆ0-� GMI@� 2�� 1 ' # & �;HI4O�

TG� �-$/>*%� %5� +*-$%&+0<-/� . ,$- '%)%� "#$2#/>-� '#*+“�O �
/� �#!!%%� � � �� ��� �+ !!-) � %5� 7#!"#0+� 1/� GMHKO� 2\4\G; �
� � �� � �� �6ˆ%!� %� � �� :%Y-$�*)�� %5� : %)+' -)6X %%� �
1/� GIGJ� 2�4�� �6ˆ%!� #!0#/+)� !#8!"/ -00.ˆ � X%$*.O �
"#2'+� &+&� :%Y-$� (-$/#0+,+)60#� 8>)� &#*(+06#0+* �
+02)%,+0%0+� � � �� 	 -00%02+�� �#� !/%'-"-)6!"/ . �
� �� ��� �*%"+O� )%,0#2#� !-&$-"+$?� � � �� � �� � ' +* !+O� �
0-&%3� �#$*+0O� +*-$%&+0-<O� ($#�%/+?� /� � ��� -"3$�

8.$2-� D!� GIJI� 2 �O� /-)� ' -)+� ! � )#0 '#0!&%*%� &.(<+*%E �
%� %!(#)0?) � D/!-� &#0!.)6!&%-� #8?5+00#!"%� /#� /$-*? �
#"!."!"/%?� �+$$%!+E� 1• …~O� ]^_� ` cgb j� rgx_ajO �
rgaf� ‡‡‡O� † ihhig b � ~ f_es_m� ~b if^ � q igatO� x�� TL4��
� # '$#80--� #� $.!!&#�+* -$%&+0!&#3� "#$2#/)-� /� &#0N
<-��Ž u ‡‡‡� / �� %� (-$/#3� (#)#/%0-� Ž ‡Ž � /�� !* � � �� 	" �X �
N � �  �Y � &� � � ` b _aiogO� w e jj igO� … _b xO� gmc� dgxkh_km �
`b _aiogm� ]agc_� v if^ � w e jj ig � gmc� f^_� } g hf io O� GMIHP�
GIGT�� n kheb sej� 1p ^ ik4O� GHLK\�Z� � � � � � � �  � � ~ fe c i_ j �
im � w e jj igm�` b _aiogm� nkbb_ao_O� GITJP GILJ�� ‚ _ iN
c_mO� GHMK\�()*+) , - .- / ) , � ? � � ? � � � "+0#/)-0%-� $ . !N
!&#�+* -$%&+0!&%=� #"0#Y -0%3O� GMMKP GIGK�� � �O
GHLL\� F/� GA� � � . ! !&#�+* -$%&+0!&%-� #"0#Y -0%?O�
GIGKP GI@J�� � �O� GHMKO� !�� @KMPWKJO� KITP KHT�� ;



���������

G�� �C� ������� R��������� 7�: �� � � � � � � �G
�KFC06/,� rHs� lm�P<=6-B1� ����� *�

�V6�
	.B3� :.B:*-,� 0� 80/0604� 1� C60A:� =- . ,M� C<6<C6-=3/K� *�7:� �0;070.0=:� =� !</<65:6*� C63B-D

*-<;0<� C3.K;0� l,M� C08-�</.1� =-;� G6<@;<6704,� =>� C0B70./KF� =C6-=<� 7<� 08-@>=-/K� <<�� � -8� =>�
=393/<,� 1� =@1B� 7-� .<51� .;<B0./K� C60.3/K,� G/05>� 0/=</� 5>B� 7-C6-=B<7� G<6<@� =-A<� C0.6<9./=0]�
<.B3� 1� .B3A80;� =0BK70� C0BK@:F.K� =-A3;� 3;<7<;� 3� 96:�504,� /0� =� =-A<4� =B-./3� C6<.<GK� /-80<�
@B0:C0/6<5B<73<�� �0� C0@=0BK/<� ;7<� C0� 86-47<4� ;<6<� C60.3/K,� G/05>� =>� .00523B3� ;7<� 05� 0/D
86>/31?� V8.C<93E33� 8� C0BF.:,� <.B3� /-80=-1� .0./03/.1�I�� � �C0B-*-F,� =� !</<65:6*<� =>� C099<6D
�3=-</<� C<6<C3.8:� .� $C37:.0;� 3B3� �6-:70;� n�� 	.B3� CB-=-731;,� 80/06><� :�<� .0=<6A-F/.1�
3@� �;<6383� =� �-B/34.80<� ;06<,� .:�9<70� C6090B�-/K.1,� 1� 5>B� 5>� 0G<7K� 6-9� =./:C3/K� =� C3.KD
;<77:F� .=1@K� .� !</<65:6*0;���� �

�./-F.K,� .V6,� =-A3;� C08067<4A3;� .B:*04
$@6-� �/-4B.

N � U Y � � � � � � � � � � � � [ � � "Y � 8	�� � 6Y�%	��	�6\]� � O )C* - / / -= � �L , . )EDLK^Y � L/E*� � _<� � ` a � b Y �U� � � � " � � � [ � � " � � cAD/),-=Y�L/E*� � _<� �
FdPS*� � d)*/)3.Qef� �� � � � � � � � � � � [ � � "Y � 8	�� � 6\Y� [ � � g6 P gg�h

G� 	� GMLK� 2�� : $+0&)%0� 0+=#'%) !? � / ��� #0 '#0-� /� &+,-N
!"/-� ($-' !"+/%"-)?� &#)#0%%� � -0 !%)6/+0%?�

T� �*�� '#&�� T�
@� 	 -$#?"0#O� %*-)+!6� /� /% ' . � (#)?$0+?� A&!(- '%<%?� (#' �

&#*+0'#/+0%-* � 	 �� � �� � %,+2#/+O� &#"#$+?� #"($+/%N
)+!6� (#� %0%<%+"%/-� � #*#0#!#/+� 35� � $=+02-)6!&+ �
/� *+-� GMLK� 2 �O� 0#� /#5/$+"%)+!6O� 0-� '#!"%20./ � * -!"+ �
0+50+, -0%?�

W� �� 50+&#* !"/-� : $+0&)%0+� ! � $+8#"+*%� R(%0.!+� % �
7 $+.0+O� +� "+&� - � #� -2#� (-$/> =� &#0"+&"+=� !� ( -"-$N
8.$2!&%*%� .,-0>*%� !* � � 78 	 � � � � � � 	9 �� � � 	8 � : �
} _m˜gb im � ‰ agm€himO� f^_ � ` b _aiogm� �� r ^ ihk jkx ^ iogh�
~ k o i_ ft � gmc� w e jj igm � ` ogc_b t � k l� ~ o i_m o_�P� rakN
o__c im• j � k l � f^_ � ` b _aiogm� r ^ ihk jkx ^ iogh� ~koi_ft \
GHWMO� ` e • �O� y k h�� HGO� d� @\�1A3.AD� H� � 4 � � C0+&#* !"/# �
., -0>=� �-/-$0#3� � * -$%&%� &#)#0%+)60#2#� (-$%#'+ �
!� $+8#"+*%� ��� 	 �� � #*#0#!#/+� %� � -" -$8.$2!&#3� �&+N
'-*%%� 0 + . & �P� 	#($#!> � %!"#$%%� -!"-!" /#50+0%?� % �
"-=0%&™� �� � �O� GHLTO� />(�� GTO� ! �� GWTP G�WM� %� '$�
	� (%!6*-� � "+3) !. � #"� TH� *+?� GML@� 2�� : $+0&)%0 �
#(%!> /+)� A&!(-$%*-0"> � $ . ! !&%=� ., -0>=� (#� %5. , -N
0%ˆ� /#5'-3!"/%?� !%)60#2#� #=)+� ' -0%?� 0+� 0-&#N
"#$>-� *-"+))>O� /� "#*� ,%!)-� $"."6O� %� .(#*%0+)� #8 �
#( .8)%&#/+0%%� "$ . '+ � #'0#2#� %5� A"%=� ., -0> =O� R(%��
0 . !+O� (# ' � 0+5/+0%-* � D]_mfgb _m� ]^_kaig_� { h_ofa i� �
o ifg f i j � _ f� • g•m_fijb iE� 1� � 8�O� GMKH4�� šX$+0&)%0�
#"* -,+)O� ,"#� R(%0.!� ($%*-0%)� $+5$+8#"+00 .ˆ � %*

!+*%*� "-#$%ˆ � A)-&"$%,-!"/+� ' )? � #8•?!0-0%?� $+5N
)%,0>=� ?/)-0%3� *+20-"%5*+� D!� 0-*+)>*� .!(-=#*E� �
�0� !##89 +)� � "+3)!.O� ,"#� *#� -"� ( -$-!)+"6� ,-$-5 �
0-2#� $+8#". � R(%0.!+O� &#"#$+?O� (#�/%'%*#*.O� 8>)+�
($%)#� -0+� &� (%!6* .� � "+3)!+� ($#X-!!#$.� �%0� �
"$#( . � %5� �+$/+$'!&#2#� &#) ) - ' � + �� �*� � • Œ } ‚ O �
~ f ih_ j � rgx_aj\� ‰agm€him�� rgx_ajO� yk h�� GJO� x�� TLWP�
TLM�� 	� (%!6*-� � "+3)!.� #"� TG� X-/$+)?� GMLW� 2�� �%0� �
"$#(� (%!+)O� ,"#� /#5/$+9+-"� $+8#". � R(%0.!+� #� *+2N
0-"%5* -� %� A)-&"$%,-!"/-�� �%0"$#(� 0+5>/+)� R(%N
0.!+� D,-)#/-&#*� !/-")#3� *>!)%O� Y%$#&#2#� (� (>")%N
/#2#� .*+O� $+8#"+� &#"#$#2#� ($#)%/+-"� 0#/>3� !/-" �
0+� "-#$%ˆ � *+20-"%5*+EO� 0#� !,%"+)O� ,"#� /� #8)+!"% �
%5., -0%?� A)-&"$%,-!"/+� -!)%� #0� %� (#Y-)� '+)6Y- �
: $+0&)%0+O� "#� 0-0+*0#2#�� �*� � • Œ } ‚ O� ~fih_j
rgx_aj\� ‚n•O� |k^m� † imf^akx� rgx_aj� 1x^kfkokx t4� �
� $ .2#3 � ( -"-$8.$2!&%3� .,-0>3O� .(#*%0+-*>3 �
�"+3)!#*O� 7 $+.0O� 8>)� (-$/>*O� &#* .� . '+)#!6� 5+*#N
$#5%"6� $"."6�� 	� (%!6*-� 7 $ +.0 . � #"� GK� *+?� GMLK� 2� �
�"+3)!� - � %0"-$-!#/+)!?� (#'$#80#!"?*%� #(>"#/

F� ! � $"."6ˆ �� �*� � • Œ } ‚ O� ~ fih_ j � rgx_aj�
K� 	� #!"+)60#3� ,+!"%� (%!6*+� $-,6� %'-"� #8� %0"-$-!-O �
O� ($#?/)-00#* � �"+3)!#*� &� !8#$ . � '+00>=� #� "-*(-$+� �
z� " .$ - � /� � -/-$0#3� � * -$%&-� /� "-,-0%-� GMLL� 2 �O�%� #� -2# �
y� !#8!"/ -00> =� #(>"+=� (#� 5+*#$+�%/+0%ˆ � $"."%O �
;F;($%,-*� #0� !(-<%+)60#� !!> )+)!?� 0+� #(>">� 7$+.0+
F� /� A"#3� #8)+!"%�



T�� ������� R���������
������ �����7�������� ��������� ���� �
���	����������	�

tu]� �� &� �� �KFC06/,� rHs� lm� P<=6-B1� ����� *�

$@6-� �/-4B.,� -;<638-7<E� 3@� � 0=04Y�7*B33,� AB</� .-;><� 3.86<773<� C63=</./=31� C60.B-=D
B<770;:� *�7:� �0;070.0=:,� �3/<BF� !</<65:6*-� =� �0..33,� GB<7:� !</<65:6*.804� �8-9<;33� 7-:8�

"7<� 90=<B0.K� C60G3/-/K� =� B07907.834� *-@</<� 0/� lH� 08/1561� ���n� *�� q,� G/0)�=>� =<63/<� =� =0@��v�
;0�70./K� 7-4/3� C:/K� 3@� �0..33� =� �;<638:� G<6<@� C086>/><� BK90;� ;061� 3� :�<� .7-6193B3� 9=-�
.:97-,� 80/06><� .B<9:F2<4�=<.704� C0.9[�@4;0=83� 7-� �0B<� 7-C6-=1/.1�8�C0BF.:,�G/05>� @-71/K.1�
/2-/<BK7>;�3@:G<73<;� .<=<67>?� 05B-./<4)�g��<.K;-� C0?=-BK70<� C6<9C631/3<� 3� C03./37<� 90./04D
70<� <./<./=03.C>/-/<B1(� �� =� .=0F� 0G<6<9K� /=<690,� :5<�9<7,� G/0� C0B167><� 05B-./3� M� V/0� -68/3D
G<.83<� ;061,� 80/06><� =� @-=3.3;0./3� 0/� :9-B<770./3� 6/� C05<6<�K1� 0@-61F/.1� B350� C0B:702704�
�=60604,� B350� /60C3G<.83;� .0B7E<;�� �73� :;<6<770�C60?B-97>,� -� .6<9711� /<;C<6-/:6-�=0@9:?-�
/-;� 7-C0;37-</� =<.<77FF�� �</0;� 073� C09=<6*-F/.1� =<B380;:� @70F,� =0@;0�70,� 50BKA<;:,�
G<;�=� �/-B33� 3B3� �.C-733�� !0V/0;:� C05<6<�K<� 90B�70� 5>/K� C086>/0� B<.0;,� /-;� 90B�70� 5>/K�
0G<7K� ;70*0� 9<6<=K<=� 3� E=</0=�� "06<,� C0B70./KF,� .=050970<� 0/0� BK90=,,� C6<90./-=B1</� ?060A3<�
=0@;0�70./3� 9B1� CB-=-731� 9-�<� *B:50804� @3;04,� 80*9-� .0B7E<� 8B073/.1� 8� /60C38:� �0@<60*-��
 -� C0.B<973<� 9=-� ./0B</31� C:/<A<./=31� C6<9C6373;-B3� 1C07E>� 3� *0BB-79E>,� 097-80� 90B*0�
9<6�-B3� 3?� =� /-47<�� �73� C<6<.<8B3� 3;<770� V/3� 05B-./3� 3� C0B167><� ;061�� �57-6:�3B0.K,� G/0�
9-�<� :� C0BF.-� =� .<6<937<� @3;>� C0*09-� 7<� ?0B097<<,� G<;� =� �;./<69-;<�� �� 7<� .0;7<=-F.K,� G/0�
=�C60AB0;�V/3;3� ;061;3�3�C0B167>;3�C:/1;3� :�<�C60?093B3�C06/:*-BKE>�� !0V/0;:�1� 6-9:F.K�
=� C6<9=0.?32<733� /0*0,� G/0� =-A3;3� 3..B<90=-731;3� 5:9</� 0/86>/� C:/K� G<6<@� �68/38:,� 3B3,�
=<67<<,� 073� C09/=<691/,� G/0� 07� .:2<./=:</�

�� 7-9<F.K,� G/0� =-A3� .0/6:97383� 5:9:/� .0� =.<;� /2-73<;� @-C3.>=-/K�3@;<6<731� /<;C<6-/:D
6>�C0B1670*0� =0@9:?-� 3� =<B3G37>�;-*73/70*0� .8B07<731�� � -8� 1�C0B-*-F,� =>� :=393/<� .-;3,� G/0�
@3;-� =� C0B167>?� 05B-./1?� 7<� .B3A80;� ?0B097-1� 3,� 807<G70,� G/0� B</0� /-;� @7-G3/<BK70� /<CB<<,�
G<;� 7-� C60./6-7./=-?,� 6-.C0B0�<77>?� C0� 7-A:� ./0607:� -68/3G<.80*0� 86:*-�

�-9<F.K,� =>�C60./3/<� ;<71,� <.B3�1�C0C60A:�=-.�C09<B3/K.1� .0� ;704�6<@:BK/-/-;3,� C63.B-=�
;7<�=.<� .=<9<731�0/70.3/<BK70� ;-*73/7>?� 1=B<734�3� /<;C<6-/:6,� @-C3.-77>?�3B3� =>G3.B<77>?�
=�C0B167>?�05B-./1?�7-� .:A<�3�7-� ;06<,� 350� 1� .0536-F�C09057><� .=<9<731�3� .0./-=B1F� /-5B3E>�
6-@B3G7>?� /<;C<6-/:67>?� 7-5BF9<734,� .9<B-77>?� =� *B-=7>?� G-./1?� .=</-� 3� =� 0.70=7>?� 8B3D
;-/3G<.83?� @07-?�

�6:*3;3� .B0=-;3,� ;7<� 7:�7>,� 3� 1� C60A:� =-.� C63.B-/K� ;7<,� @-C3.3� C08-@-734� /<6;0;</6-�
TW-6<7*<4/,� �<0;F6� 3B3� �<B3BKU� @3;04�C0.B<� @-?09-� .0B7E-�3�B</0;�=0� =6<;1�=<.<77<*0�6-=70D
9<7./=31� 3� .0B7E<./01731�

�60;<� /0*0,� 7-;� 90./-=3/� 50BKA0<� :90=0BK./=3<,� :G<7>4� 3� 90./0G/3;>4� .V6,� <.B3� ;>� C0D
B:G3;� 0/� =-.� 7<90./-F23<� 7-;� .=<9<731� 0� C08-@-731?� /<6;0;</6-� =� 7<80/06>?� G-./1?� �0..34D
.804�3;C<633,� @-C3.-77><� =� C0B9<7K� =� /<73,� -� /-8�<� =<G<60;�3� :/60;,� 80*9-� .0B7E<� 7-?093/.1�
:� *063@07/-�

�73� 90B�7>� 5>/K� 6-.C0B0�<7>� =� 0C6<9<B<770;� C06198<� @-� .00/=</./=:F234� *09,� 7-C63D
;<6,� /-8O� 7-5BF9<731,� C603@=<9<77><� =� �09��4B<7�<,� G/0� =� �0=04� �7*B33,� n�wl�)� .��A �,� ��w�9��
0/� �07907-,� C0� A8-B<� W-6<7*<4/-� =� ���n� *�

H T�P� !+*+?
+
H � P� !+*+? H � P� !+*+? H � P� !+*+?

/>!#&+? 0%5&+? /> !#&+? 0%5&+?

�0/+$6 WM I � ˆ)6 IITz5 LG
:-/$+)6 KJ HG �/2.!" I@ L@
�+$" KH H@zW �-0"?8$6 MI WH
�($-)6 KH @M � &"?8$6 M@ @K
�+3 MT WL � #?8$6 KK @G
�ˆ06 IT K@ � -&+8$6 �� ›J I

	� "-0% � H P� !+*+?� /> !#&+?� P�#&#)#� T ,+!#/� '0?O� H P�!+*+?� 0%5&+? P� � � # x h � � � �

�.<� C63=<9<77><� @9<.K� C08-@-731� /<6;0;</6-� 0/;<G-F/� /<;C<6-/:6:� =>A<� 7:B1� TC0� W-D
6<7*<4/:� 3B3� �<0;F6:U�� �C60G<;,� =� =0.86<.<7K<,� l�� 17=-61� ����� *�,� 8-8� 6-@� C<6<9� =0.?090;�
.0B7E-,� 6/:/K� =� /<6;0;</6<� 0C:./3B-.K� 7-� �w� 73�<� 7:B1� =� �09��4B<79<�3� 7-� Hw� 73�<� 7:B1� C0�
W-6<7*<4/:� 080B0� �0./07-� T7-� nlwl�)� .�� A�U]� C0� =.<4� �0=04� �7*B33� ;>� ./6-9-B3� 0/� .:60=04�
@3;>,� -� /0B237-� .7<�70*0� C0860=-� 90./3*-B-� IMn� P:/0=�� �80B0� #-6B./07-,� G/0� =� A/-/<� h�D
7-1� �-60B37-,� 80/06>4� 7-?093/.1� C63;<670� C09����� � .�� A�� 3� .0./-=B1</�G-./K� �;<638-7.80*0

GL



œ ,

�" �
��
RS&  ! ��

�
& � ���
.V -q �

��� �quv �
y :� z

&{� �

|O
6O
L

�

&k}

	�

L
R� "#

�S

i � j
T�

0

O� a

������

� � � � � ] ������	��� ��� ��� �
���� ������� �� � � �

� ]� ���� � � �� M
��������� ���� !"#$ ] �% &'()�* * ���#!#+,!����+�- �./ 0�1� ��2� � ��� �* �3 4�+56�7 89:!, 7 ;+9<$ (, ', #	 ;$ (<&(6!<$ (&, (=!$>!, ?:@:�� A

@67�B��C�*�� � ��6DEi&#��1�������! �FG!H<,<��IJ�<$���� K�LIG!�M7G(=N�� 1 N
.��B��� O ��+�M<K ��P�Q���$ 	 � ' � � � :� � � �� �R� ��! !S H� -1�T

š� � j 9 ������ � h � U � g
���� !"#$�%&'(��)�*+,,(�-���!

� � � � � � �..���/�012342�52�6�7��(8�9:;�4<=9<= �>�(?�@��AB� � C � D * �q�

� � � 	5N�U���U�Q�V@;W�P��

E � FEG D H � � I
� N� XY <Z � � �([ #K 	 !\ )]�̂ ��� �_ * ��� � � �
� �� J �KL �J � � � � �=2K M N L < 0 3 O L �2� � , �P�Q?�RS?C� ) 7 @ ( � T �
RIq��G��2<�2=�����LU���D����E� �V;W'X��X� �q

Y%�7�?�Z2��O �:92���<O�C���[���+#4;:�� �
� \7� ]7�7Q C+7� � ^�_ `K < �(��((?����C((��̂ E�EE; O��'-TY%,(� � G{:

-A
ab�R8��� X�+cX �� � ������ �� ���
� �� � ��� ���dP(�/�� ; ��b FX�N9 e; ��2�f %YCX�?�

D-!���[g��b��$#��?'hcR/=e��2+9��KE:�=�i���dSS"/ W�j��'T�b��� klm;kWn,gn �M� �� ,
"�� k/llm2ll3_HA�)nE-49

Nq�$�)� %�$1$&�@�V\� ONL2M2 ho*>j

((�dg&��������EK
��;�Q771h���op�@a/� � � � ���� ��� 	��2E2��G=q���;N4r;LEEH2�� )

��;1��F�'!]��F�Q?PQC
���EE������ �E:�EE�������"&�[�FB(sB�t���uE;E20�v�OL� �

p��X�j� jdqrs�

��L:e�5F �
,�],Q7S%�Z2��E��!-7�

\ ~ % } y y % � % �������� O

�+00%3� /+$%+0"� /"#$#3� (#)?$0#3�&+$">� ��� 	 �� �#*#0#!#/+O� GMLW� 2�

� "$%8.<%?� &+$">� ($#/-' -0+� 7�� ��� �#)-/>*�� �*� � O)*A,)>� 5�� ��� � �� $+00-* � /+$%+0"-� /"#$#3� (#)?$0#3 �
&+$">� ��� 	�� � #*#0#!#/+�P� �5/�� ` hh� ����O� !-$�� 2-#2$�O� GHMMO� ‘� TO� !�� GTTP G@W



807/37<7/-,� /<;C<6-/:6-�B</0;�C0973;-</.1� 90� Hmw� C0� W-6<7*<4/:,� 097-80� @3;04� C-9-</� 370*9-�
90� ln<�g,� ?0/1� 6<980� 90./3*-</� /0G83� @-;<6@-731�� �� � �069�33� T�;<638-U� B</711� /<;C<6-/:6-�
90?093/� 90� �m�w�

�� 5>� ?0/<B,� G/05>� C09057><� 7-5BF9<731� 5>B3� C60=<9<7>� =� !</<65:6*<,� "0.8=<,� �-@-73,�
�050BK.8<� 3� 9-�<� =� �6?-7*<BK.8<,� 7-� �0B<,� �-;G-/8<� 3� =� �<B<7*37.8<�� "70*3<� .=<9<731� C0D
90570*0�609-,� 5<@� .0;7<731,� :�<� 3;<F)*.1� 3��9-=70� C0;<2<7>�=� 873*-?�3B3� ./-/K1?,� 7-C3.-77>?�
:G<7>;3,� =� G-./70./3� <./<./=03.C>/-/<B1;3�� �� ;<71� C</� =0@;0�70./3� C0B:G3/K� V/3� .0G37<731�
73� .<4G-.,� 73�=�5:9:2<;,� 350�1��3=:�=� ./0BK�:9-B<7704�G-./3� .=</-�� �� ?0/1�1�7<�.0=.<;� 7<3;:2g,�
1� /<;� 7<� ;<7<<� 6-.C0B-*-F� /0BK80� 0*6-73G<77>;3� .6<9./=-;3� 3� 7<� ;0*:� C63056</-/K� 0G<7K�
;70*0� 873*�� !0V/0;:� 5B-*09-61� C<6<C3.8<� 1� 0/G-./3� =0.C0B71F� /0� :90=0BK./=3<,� 8-80<� 3.C>D
/>=-<AK� C63� 7<C0.6<9./=<770;� 3@:G<734� 873*� 3� /6:90=,� <�<*0970� 3@9-=-<;>?� 8060B<=.83;3�
-8-9<;31;3� 619-� ./6-7�� 	.B3� =>� .03@=0B3/<� 08-@-/K� ;7<� G<./K,� 90./-=3=� :90=0BK./=3<� /-80*0�
609-,� /0� 7-C3.-770<� =-;3� 3� C0.B-770<� 7-� ;0<� 3;1� C3.K;0� ;0�</� 90./3GK� ;<71� 5B-*09-61� 905D
60;:� C0C<G<73F� *�7-� �<79�-;37-� W6-78B37-,��GB<7-� �060B<=.80*0� 052<./=-,� 3@=<./70*0� 3.D
.B<90=-/<B1�VB<8/63G<.83?� 1=B<734,� 80/06>4�C60�3=-</� .<4G-.�=� �07907<�� �7�5<@�C60;<9B<731�
7-C6-=3/� =-A<� C3.K;0� ;7<�

!63;3/<,� ;�=>4� *�96K,� 3.86<773<� C0�<B-731� ?060A<*0� @9060=K1�
�� ?0/<B� 5>� <2<� @7-/K� C08-@-731� /<6;0;</6-,� .71/><� @3;04� 3� B</0;� =� /<?� 86-1?,� *9<,� 8-8�

:/=<6�9-</� :G<7<4A34� C60P<..06� $C37:.s� C0G=-� C0./01770� C60;060�<7-� 7-� *B:537:� 90�
H�� P:/-�

N � U Y � � � � � � � � � � � � [ � � "Y� 8	�� � ] i O�%	��	�6i�� O)C*- / / -= � � L , . )EDLK^Y�*L. � � _<� � FdPS*� f � 1A3.AD� H� � 4 � � t/L=)23.,) � PTAu
/v+� 'A,AD/)>� @2AD-=- � =)*)/-L*Q/)E)� dAD-)CL� 3� DLS) .L2- � 4 �� 5 �� 1)2)/)3),L� -� OA.ADSPDE3=)>� @=LCA2-- �
/ LP = �w5)dD)3v� -3.)D--� A3.A3.,)</L/-_� -� .A+/-=-� � 4 � Y � 6ix\Y� ,vd�� 6\Y� 3�� 66y P 6]g�

G� � -� . !"+0#/) -0#O� &+&+?� 2+5-"+� %*--"!?� /� /%'. �
T� T � P� !"+$%00#-� #8#50+,-0%-� $"."%�

�

@�� �C� ������� 7 ��:��������� R�����������
�07907,�rln�3F71s� ��3FB1� ��m�� *�

�V6�
�� C0B:G3B�=-A<�=<.K;-� 37/<6<.70<�C3.K;0�0/� lm�P<=6-B1� �� 3�=.806<�0/C6-=BF�C63B0�<770<�

8� 7<;:� C0.B-73<� �0;070.0=:� l�
�-;� 7<� .B<90=-B0� C6370.3/K� 3@=37<734� @-� /0,� G/0� =>� C0.>B-</<� <*0� G<6<@� ;0<� C0.6<9./=0,�

8-8�<.B3�5>�V/0� C63G371B0� ;7<�5<.C0804./=0�� "7<�90./-=B1</� :90=0BK./=3<� .B:�3/K�=-;�=.1834�
6-@,� 80*9-� 9B1� V/0*0� 7-?093/.1� .B:G-4�

�-A3� @-;<G-731� 0/70.3/<BK70� /<;C<6-/:6>� .7<*-� BF50C>/7>�� �393;0,� <*0� 7<BK@1� 7-*6<D
=-/K� 50B<<,� G<;� 7-� Ilw,� 350� C63� /<;C<6-/:6<� =>A<� V/04� 07� C6<=6-2-</.1� =� /-B:F� =09:]� 05>G70�
07� 7-G37-</� /-1/K,� B3AK� 80*9-� 90./3*7</� <<� =.<;� .=03;� 05Z<;0;�� �97-80� 50B<<� 73@8:F� /<;C<D
6-/:6:� .7<*� =>9<6�3=-</�

�-BK7<4A<<� 0?B-�9<73<� =0@9:?-,� =<601/70,� 7<� C<6<9-</.1� .7<*:� 7<;<9B<770,� 3� C60?093/�
7<80/060<� =6<;1,� C6<�9<� G<;� 07� ./-70=3/.1� 0937-80=0,� .� 73;� ?0B097>;�

�� 9:;-F,�G/0� =� 7<80/06>?� 0C>/-?� C0� @-;06-�3=-73F� 6/:/3,� C603@=093=A3?.1� =� !</<65:6D
*<,� G-./K� <<� 0./-=-B-.K�=� /6:58<,� /-8� G/0,� 80*9-� ./<8B0� 6-@53=-B3,� /0� 057-6:�3=-B.1� /=<69>4�
A-638� 7-� .<6<563./04� C60=0B08<�� 	.B3� V/0� /-8,� /0� 3?� /<6;0;</6>� /-83<� �<,� 8-83;3� C0BK@0=-D
B3.K� 5>� =>�

!0.80BK8:� 7<3@=<./70,� 8-8� 90B*0� 1� @9<.K� C605:9:,� 9-� 3� ;70*0� =6<;<73� @-73;-F/� 6-@7><�
9<B-,� 1� :9<B1F� ;-B0� =73;-731� =0C60.-;� P3B0.0P33� 3� C0/0;:� C0./-6-F.K� :*0=063/K� 9�6-� �0/D
.07-� C<6<C3.>=-/K.1� .� =-;3�

�� 7<� =./6<G-B� =� *-@</<� .0052<731� 0� /0;,� G/0� 6:..83<� 7-;<6<7>� .0=<6A3/K� C:/<A<./=3<�
7-�C0BF.,� 0� 80/060;�=>� :C0;37-</<,� 3� 50F.K,� G/0� @9<.K�8-8-1�/0�0A358-�� �:..83<�C6<9C6371B3�
9=-� CB-=-731�3@� �<=<60��0./0G704� �@33� 8� .<=<60�@-C-9704�G-./3� �;<6383� I,� 70� =.<�3?�C0C>/83�
C604/3� C0B1670<� ;06<� 08-@-B3.K� 7<:9-G7>;3�� �@�@-� .3BK7<4A3?� ?0B090=� 0937� 3@� 806-5B<4�
5>B� 7-86<C80� .80=-7� BK9-;3� =� nm� ;3B1?� 0/� .:A3,� BF93� C0837:B3� <*0� 3� C<A80;� 0/C6-=3B3.K�
7-� 5<6<*�� �97-80� �0;070.0=� C0C6-=3/� 9<B0���� n

�./-F.K� .<69<G70� =-A,� 9060*04� 96:*,� .� 3.86<773;� :=-�<73<;
� �� W6-78B37

� #) . , -0#� TT� 0#?8$?� GMLK�
�"/-"� '+0 � TL� 0#?8$?� GMLK� L�
` a � b Y � U� � � � " � � � [ � � " � � O)C*- / / -=Y � L/E*� � _<� � FdPS*� � d)*/)3.Qef� 6������ � �� � � � [ � � "Y � 8	� � � 6\Y� [ � � 6i ] P 6ix�

��



��� ���  �������� 7�� :�������

G� �*�� '#&�� G�
T� �*�� '#& �� T�� � #*#0#!#/ � .* -$� WzGK� +($-)?� GMLK� 2� �

� #!&#)6&.� (#')%00%&� (%!6*+� � "+3)!+� � #*#0#!#/ . �
#"� TJ� X -/$+)?� GMLK� 2�� =$+0%"!?� /� 8.*+2+=� : $+0N
&)%0+� /� � * -$%&+0!&#* � X%)#!#X!&#* � #89 -!"/- �
1` r~O� ‰agm€him� rgx_ajO� y kh�� WH4O� *#�0#� ! '-)+"6�
/>/#'O� ,"#� : $+0&)%0� "+&� %� 0-� ( -$-!)+) � � #*#0#N
!#/.� #"#� (%!6*#�

@� �-,6O� (#�/%'0*#* .O� %'-"� #� (-$/#3� 1GMTKP GM@J4�
A&!(-'%<%%� 7-$%02+� %� /"#$#3� 1GM@@P GMW@4� A&!( -N
'%<%%� 7-$%02+� %� �0$0&#/+\� (#!) - '0??� '#!"%2)+ �
(#8-$-� 6?� � -/-$0#3� � * -$%&%� /� B�%ˆ )-� GMWG� 2� �
17-$%02� P� . � #�/+� � +?&OKI•GW;� !�� (%O� +� �%$%&#/� P�
.� #�/+� 7 -3&-$O� KK•TJ;� 2�� Y �4�� �$-'%�*0#2#,%!)-00>= �
$. ! !&%=� A&!(- '%<%3O� /� $-5.)6"+"-O� &#"#$>=�
/� Ž u ‡‡‡� /�� 8>)%� %!!)-'#/+0> � � ) -. " !&%-� #!"$#/+ �
%� � -/ -$#�C+(+'0#-� (#8-$-� 6- � � * -$%&%O� #"*-"%* �
()+/+0%?� � /#5'-/+� %� : -'#$#/+O� 8$+"6-/� �+("-/>=O �
�%0'"+O� � %+08-$2+O� �$-Y 9 >0+� %� � -/+Y #/+O� � -N
)%=#/+O� �#)%&#/+O� �5*+3)#/+� %� '$ �� � # '$#80-- �
!*� � 5L=3A*Q� '�� 	 "#$+?� �+* ,+"!&+?� A&!(- '%<%?

	%".!+� 7 -$%02+�� ��\� � �O� GHWJ\� R&!(-'%<%?� 7-$%0N
2+ � �8�� '#&.* -0"#/z� � #'� $-' �� � �� � �� � #&$#/!&#2#�

� �O � GHWG\�(ADE� 1 � � '� � �"&$>"%-� �+*,+"&%� %� A&!(-N
'%<%%� 7-$%02+O� GMTKP GMWT�� ��\� � �O� GHWL\� � .!!&%-�
#"&$>"%?� /� �%=#* � #&-+0-� %� �-/-$0#3� �*-$%&- �
/� Ž u ‡‡‡� /-&-z� #' � $-'�� %� !#� /!".(%"O� !"�� � �� GG�� �0N
'$--/+�� � ��� GHWI\� (A*)A� 4 � � B � � � . !!&%-� *#$-=#'> �
/� � -'#/%"#* � %� �%=#* � #&-+0+= � �8�� '#&.*-0"#/� �
� �\� � �O� GHKTO� %� *0#2%-� '$ .2%-�� � #'$#80--� #8� %!!)-N
'#/+"-)6!&#3� )%"-$+".$-� 0#� A"#* .� /#($#!. � !*� �
	 / - ' -0%-O� ($%*-,�� GJO� +� "+&� -� &+$".� 0+� ! �� GM�

W� � !"+)60+?� ,+!"6� (%!6*+� &+!+)+!6� ' -) � �#0'#0!&#2# �
&#$#)-/ !&#2#� #89-!"/+� %� R'%08.$2!&#2#� .0%/-$N
!%"-"+O� +� "+&� -� ($%!/#-0%?� �"+3)!.� 5/+0%?� (#,-"N
0#2#� ,)-0+� R '%08.$2!&#2#� .0%/-$!%"-"+�

K� 	� #"/-"-� �"+3)!� />$+5%)� 8)+2#'+$0#!"6� R'%08.$2N
!&#* .� .0%/-$!%"-". � 0#� (#/# ' . � ($%!/#-0%?� -*.� 5/+N
0%?� (#,-"0#2#� ,)-0+� .0%/-$!%"-"+O� #'0+&#� 0-� .(#N
*?0.) � 0%� #� �#*#0#!#/-O� 00� #� '$ .2%=� %!!)-'#/+0%?= �
$ . ! !&%=� .,-0>=� /� A"#3� #8)+!"%�� �*� � … ~rO� ‰agmN
€ him � hSgx_aj\� ‰agm€him�� rgx_ajO� ykh�� GTO� x�� @IWP@IK�

W�� �C� �������� ������������ ����������� 	� ������� �
���������� ������� � �� ‡‡
Q+S� HH� &� q�� �07907,� �t��� 08/1561� ����� *�

�.<C6<.=</B<4A-1� 9<6�-=7<4A-1� =<B38-1� *0.:9-6>71� 3;C<6-/63E-� 3� .-;09<6�3E-� =.<D
60..34.8-1,� *0.:9-6>71� =.<;3B0./3=<4A-1�� �t� t

�0A<9A3;3� 7-� .3?� 971?� 3@� �;<6383� C3.K;-;3� 9=<� 7<C631/7><� =<90;0./3� C09/=<6�9<7>O�
C<6=-1,� G/0� .B:G3=A3;3.1� 8� 807E:� 3FB1� 3� =� 7-G-B<� -=*:./-� =� �7/3BK.83?� 0./60=-?� 7-3�<./0D
G-4A3;3� A/:6;-;3� 7<.8-@-77>4� =6<9� C63G371B.1� /-;0A73;� CB-7/-E31;� 3� 0.05B3=0� =� /<?



!�� ���" � � �� ��� # � � � �

86-1?� 5>=A3;� 8:C<G<.83;� 806-5B1;,� 80/06>?� ;70�<./=0� .0=.<;�C0/<6170]� -� 96:*-1� =<90;0./K�
50B<<� 5<.C0803/� ;373./<6./=0� =<B380563/-7.80<,� C07<�<� =� �0=04� �7*B33� 3� 96:*3?� 80B0731?�
7-� /=<6904� @[;B<� �<=<6704� �;<6383� 7<� /08;0� 05>=-/<B3�052<� .:C60/3=B1F/.1� 8�C603@=<9<73F�
=� 9<4./=0� C0.B<973;� C-6B-;<7/.83;� @-.<9-73<;)0C6<9<B<770*0� 7-B0*-� 7-� *<650=:F� 5:;-*:� q,�
3� @-/<;� ;<�9:� 37>;� =� ./0B3E<� �0=04� �7*B33� =� *0609<� �0./07<� 9<4./=3/<BK70� AB0� 90� 1=70*0�
7-60970*0� 5:7/-,� 70� 3� C07<�<� =.<� C60=37E33� �<=<6704� �;<6383� ;<�� .050F� .0*B-A-F/.1,� G/05�
7<� C63@7-/K� =� -*B37.80;�C-6B-;<7/<� =B-./K� 7-B-*-/K� 7-� 73?� C09-/3,� C6</<79:1,�G/0� /0� <937./D
=<770� @-=3.3/� 0/� .05./=<77>?� 3?� C60=37E3-BK7>?� .056-734,� 80/060F� C6</<7.3<F� 073� ;0*B3�
5>� ;-B0�C0;-B:� .<5<� C63.=03/K� .0=<6A<77:F� 7<@-=3.3;0./K� 0/� ;-/<6704� @<;B3�� �� 5:9<� 3;� 90D
@=0B3/K� C6-=0,� 8-8� /0*0� �<B-F/,� C0� 056-@E:� �80/B-7933� .=03?� 9<C:/-/0=� 3;</K� =� @9<A7<4�
73�7<4� C-6B-;<7/.804� 8-;06<,� /0� 070,� C0� @9<A7<;:� C63@7-73F,� 7<� ;<7KA3;� 7<.?09./=-;� C09D
B<�-B0� 5>�

�33� 05./01/<BK./=-� ?0/1� 8-� :/.1� 90=0BK70� =-�7>,� G/05� :.8061/K� @-G-/3<� 70=0*0� C-6B-D
;<7/.80*0� @-.<9-731� 9B1� C6371/31� C0� 07>;� C0/6<57>?� 6<@0BFE34,� 097-80� � � 7<� .B>A70,� G/0�
070� =0@>;<</� ;<./0� C6<�9<� 7-G-B-� 9<8-561,� 7<.;0/61� 7-� /0,� G/0� 7-./0123<� ;373./6>� B-.8-F/�
.<51� =� 070;� @7-/7>;� C6<=0.?09./=0;� *0B0.0=� 3� .0=<6A<77>;� :.C<?0;� =� 90C0B7<733� C0� .=0<;:�
�<B-73F� C060�73?� =� 73�7<4� 8-;06<� ;<./�� �0BK80� =� 6-..:�9<733� /0*0,� G/0� 3?� .:C<67383� 3�
C6<�73<� ;373./6>� .� .=0<4� ./0607>� 7<� ;<7KA<� .<51� C0/0;:� B-.8-F/,� 7-90570� 0�39-/K� 3.?09-�
C<6=>?�9<5-/0=� =� .056-733�C-6B-;<7/.80;,� 9-5>� .:93/K� .� 0.70=-73<;� 0� .3B<� 0503?�C-6/34� l� ��� I

 -� .3;� �<,� C6<C06:G-1� .<51� =0� =.<=>.0G-4A:F� =�� 3�� =�=-� ;3B0./K,� .� 7-3*B:50G-4A3;� 6<D
.C<8/0;� C6<5>=-F� =�� 3�� =�=-� =.<C099-77<4A34� 6-5

�� �qu� %<763?� %60.
� #) . , -0+� @G� #&"?8$?� GMLK�
	#5/$+9 -0+� %5� ' /#$<+� W� 0#?8$?� GMLK�

@ 5 O # Y � K�� '/)nA/-_� #)33--� 3� @/E*-A>Y � )d�� zy6xY� C�� 6g{Y� *� � 6gyw 6gx� )S�� O)C*- / / -=Y � DP3� � _<�

G� C+&#0� #� 2-$8#/#* � !8#$-� 1~fgb x� ` of4� #"� TT� *+$"+ �
GMLK� 2�� #8)+2+) � !8#$#* � /!ˆ � &#**-$,-!&.ˆ � %� ! . ' -8N
0.ˆ � '#&.* -0"+<%ˆO� (-$%#'%,-!&%-� %5'+0%?� %� "�� ' �

T� � # '$#80+?� %0X#$*+<%?� #� =+$+&"-$-� ' -8+"#/O� ($#N
%!=#'%/Y %=� /� +02)%3!&#* � (+$)+* -0"-� /� ' -&+8$-

GMLK� 2 �P� *+$"-� GMLL� 2�� /� ! /?5%� !� #8!. � ' -0%-* � /#N
($#!+� #� ! . '68-� 5+&#0+� #� 2-$8#/#* � !8#$-O� !# ' -$N
� %"!? � /� '#0 -!-0%?=� !#/-"0%&+� $#!!%3!&#2#� (#!#)6N
!"/+� /� � #0 '#0-�: �� �$#!!+� � +0%0.� 5+ �!##"/-"!"/ .ˆN
9%3� (-$%#' �� � , -$-'0+?� !-! !%?� (+$)+*-0"+� #"&$>�



)+!6� LzGM� ' -&+8$?� GMLK� 2�� 	� "$#00#3� $-,%� &#$#)?�
50+,%"-)60#-� *-!"#� 8>)#� . ' -) -0#� !#8>"%?*� /� +* -N
$%&+0!&%=� &#)#0%?=� 0� !# ' -$ � +) !? � ($%5>/� &� (+$N
)+*-0".� #"0-!"%!6� !#� / !-3� !-$6-50#!"6ˆ � &� ($#8)-* - �
�-/-$0#3� � * -$%&%�� 	� =# ' - � $+5/ -$0. /Y %=!?� ($ -N
0%3� /� #8-%=� (+)+"+=� !"#$#00%&%� #((#5%<%#00>=�
/%2!&%=� X$+&<%3� /0-!)%� ($- ' )# � -0%?� #� ($%0?"%% �
!+*>=� $-Y%"-)60>=� *-$� (#� ($-!-, -0%ˆ � 0- '#/#)6N
!"/+� /� &#)#0%?=� %� .&$-( ) -0%ˆ � "+*� &#$#)-/ !&#3 �
/)+!"%�� � '0+&#� (#'#80>-� (#($+/&%� 8>)%� #"/-$2N
0.">� 8#)6Y %0!"/#* �� � 0 /+$!&%-� 1GMLL� 2�4� '-8+"> �
/� (+$)+*-0"-� />?/%)%O� (#� !/%'-"-)6!"/ . � � $#!!+O �
0+)%,%-� "$-= � $+5)%,0> =� (# '=# '#/ � &� $-Y -0%ˆ �
+*-$%&+0!&#3� ($#8)-*> �� � $+/%"-)6!"/#� 0+!"+%N
/+)#� 0+� 0-5>8)-*#!"%� /)+!"%� &#$#)? � %� (+$)+*-0"+ �
/� &#)#0%?=O� #'0+&#� /� %0"-$-!+=� '# !"%� -0%?� &#*N

($#*%!!+� !� +*-$%&+0<+*%� !#2)+Y +)#!6� (#3"%� 0+ �
#"* -0 . � 5+&#0+� #� 2-$8#/#* � !8#$-�� : $+&<%?� �%""+ �
$-Y%"-)60#� #"$%<+)+� ($+/#� (+$)+*-0"+� 0+� //-'-N
0%-� /0 ."$-00%=� 0+)#2#/� /� &#)#0%?=O� /� "#� /$-*?� &+& �
2$.((%$#/&+� D8>/Y%=� *%0%!"$#/E� %5� ,%!)+� #((#N
5%<%#00>=� /%2#/� "$-8#/+)+� 8-!($-&#!)#/0#2#� />N
(#)0-0%?� / !-= � 5+&#0#/� +02)%3!&#2#� (+$)+*-0"+� �
� #!&#)6&.� !"#$#00%&%� � -!"&#3� )%0%%� /� #"0#Y-0%% �
+*-$%&+0<-/� #&+5+)%!6� /� *-06Y%0!"/-O� MzGI� *+$"+ �
GMLL� 2�� (#!) - � '#)2%=� '%!&.!!%3� 8>)� ($%0?"� 5+&#0 �
#8� #"*-0-� 2-$8#/#2#� !8#$+�� �*� � � 	 � � O� X�� �0#Y-N
0%?� �#!!%%� !� �02)%-3O� #( �� @KzLO� ' �� GMTO� ) �� @@P@ @ #8�O�
@W P@KO� @LP@IO� WWPWL� #8�\� ' �� GIGO� ) �� @P @� #8 �O�
T H � @ J � #8�O� WMPWIO� MJPMGO� G J G �G J T � #8�

@� � (.9 -0� +85+< � #� 0+50+,-0%%� 0#/#2#� (#!)+00%&+�
!+$'%0!&#2#� &#$#)?� /� � #0 '#0-�

K�� ������� 7��:��������
� � �� � � �����7�������� ��������� ���� �
: �� �� �R� � � � � �

�07907,� rl�� ;-1s� �� 3F71� ����� *�
�V6�
�0*9-� 1�=�C0.B<9734�6-@�5>B�=� �;<638<,� 1�C0B:G3B� /-;�=-A:�C6<86-.7:F�6-50/:�0� /<0631?�

VB<8/63G<./=-� 3� ;-*7</3@;-��F� 80/06:F,� 8-8� 1� C071B,� =>� :90./03B3� G<./3� C0.B-/K� ;7<�� ��C60D
G3/-B� <<� .� 5<.807<G7>;� :90=B</=06<73<;� 3� :90=0BK./=3<;� 3� C60A:� =-.� C6371/K� ;0F� =<B3G-4D
A:F�5B-*09-670./K�3�C63@7-/<BK70./K,� 80/06><� =>�C0�C6-=:�@-.B:�3B3� 0/� =.<*0� :G<70*0� ;36-��
�;<./<� .� V/3;�C3.K;0;� 1� 5<6:� 7-� .<51� .;<B0./K� C0.B-/K� =-;� .=0F� 7<50BKA:F� 6-50/:,� 80/06-1�
<2<� 7<� 0C:5B380=-7-,� 70� 90B�7-� C01=3/K.1� =� 0G<6<970;� /0;<� R�6:90=� 8060B<=.80*0� 052<./D
=-S� l�� !0�-B:4./-,� C63;3/<� <<� 8-8� .860;70<� .=39</<BK./=0� 0*60;70*0� :=-�<731� 3� C0G/<731,�
.� 8-83;� 1,� .V6,� 1=B1F.K���� )

&� � �� W6-78B37
?U�Y� b� | � " � P� V� � � � " � � � � � [ � � " � � O )C*- / / -= � � L , . )EDLK^Y� L/E*� � _<� � FdPS*� f � ()*+),- .- /) , � 0 � � 0 � � 5 � LD+-,L+� - �
S-S*-).A=L+� ' }@f �/L+)C=-Y� ,3.DAT-Y� ,dATL.*A/-_�w5 � =/� f � @2AD-=L/3=->� AGAE)C/-=� � 6ig6� � 4 � Y � 6ig6Y� 3�� zz{ P �
zz6�

G� �*--"!?� /� /% ' . � $+8#"+� R(%0.!+O� .(#*%0+/Y +?!?� ~exxkjifikmjEO� #( .8)%&#/+00.ˆ � /� Dr ^ ihk jkx^ iogh
/� ($%*-,�� W� &� '#&�� G�� ] agmjgofikmj� k l� f^_� w k tgh� ~koi_ftE� 1‚kmckmO� GMLLO

T� �#,%0-0%-� : $+0&)%0+� 8�(%!6* . � 0-� ($%)#� -0#O� 0#O� $�� GITP GHT4� %� (-$-(-,+"+00.ˆ � /� ‰agm€him�� rgx_ajO
/-$#?"0#O� #0� !!> )+) !?� 0+� !/#ˆ � $+8#". � Dr ^ t j iogh� y k h�� W O� x�� T@KPTW@�
gmc� • _f_kakhk• iogh� p s j_ay g fik m jO;� nkm˜_ofea_j� gmc

L�� ������� �� ����� �� ��� �� ��� ��� :������	��� �
	� ������������	��������V

� ��!</<65:6*,� I�� ;-1� r��� 3F71s� ����� *�

���l� *09:� .<7/1561� lI�*0� 971� C0� .3B<� =>.0G-4A<*0� <<� 3�� =�=-� 5B-*0=0B<731� C0.B-7� 1� =� -*��
B3E834�PB0/�=0B<7/360;,�8:9>�1�3� C635>B�=� �07907� ���I� *09:� *<7=-61���� �� 971,� *9<�3� 7-?093BD
.1�;-41�C0� l��<�G3.B0�� �� .<*0� � �G3.B-,� C0B:G-� 069<6�0/�7-?0912<*0.1�C0B70;0G70*0� ;373./6-�
*6-P-� �0607E0=-,� G/05� ;7<� 0/C6-=3/K.1�=� � ;<638:�9-� 3;<7:<;0;�P6<*-/<� R�0=<7/63S,� 80/06>4�
0/C6-=B1B.1� =� 070<� ;<./0� .� <<8-960F� C09� 80;-7904�0970*0� =3E<�-9;36-B-� 9B1� ./01783� =� �;<D
638<� /6<?� B</,� 8:9>� ;>� 3� 0/C6-=3B3.K� 3@� 3;<7:<;0*0,�C06/-� #-/-;-� 3� C635>B3� =� �;<638:�
=� ;<./<G80� �F.4068:� 08/1561� ��*0�971� ���I� *09:,� *9<)�1 �3� 7-?093B.1�9-�<�90� ����� *09:� *<7=-61�
���*0�G3.B-� l,� 80/060*0�G3.B-� 8-C3/-7�7-A�C0B:G3B� 069<6� 0/� �9;36-B/<4./=-,� G/05� ;<71� 0/C:.D
/3/K� .� 806-5B1,� 80/06>4� 1,� :.B>A-),� 7-A<B� C<6=639:234� 8:C<E834� 806-5BK� 3,� 7-71=� 07>4,�
0/C6-=3B.1� =� �7*B3F� P<=6-B1� ���*0� 974,� C0B:G-� 0/��8-C3/-7-� �-7<93� -//<./-/� I,� 80/06>4� C6<9D
./-=B1</.1� C63� 070;� 6<C06/<�

�-80� � � =� 5>/70./K� ;0F� =� �;<638<� =� 803?� ;<./-?� 5>B3,� .� 80/060*0� 3� C0� 80/060<� G3.B0,�
/-80� �� 0C3.-73<� =?090=� =� 07><� ;<./-� 3� CB-7>� 3� C60/G3<� /-5<B3,� G/0� 80� PB0/:� C637-9B<�3/,

TG



3� G-./K� /-8<B-� :�3� C6<C06E31� ;-A/� 3� 6<<=� 7-A<*0� P6<*-/-,� 0� G<;�C6<9./-=B1F� =� %0.:9-6./=<7D
7:F� -9;36-B/<4.8:F� 80BB<*3F� C63� ;0<;� 6<C06/<� 873*:]� G/0� �� 8-.-</.1�90� � :67-B:,� /0� 1�3;<F�
7<.80BK80� 7-� -*B3E80;� 1@>8<� n�

�79<6�B<4/<7-7/� �=-7� �<71=37� ��
~ H @ 5 4 M � ' ' '#Y � K�� \6\Y� )d�� 6gxy� E�Y� C�� \x�6Y•l\Sw\x9)S� � O)C* - / / -= � � L , . )EDLK^Y� DP3� � _<�

G� �%!)#� /� '#&.* -0"-� #"!."!"/ .-"�
T� �-0?/%0� ()+/+)� D/� � * -$%&-� %� 8>)� /� � #$#3� � #$&-O �

/� Z�+)%X +&!-O� /� :%)+'-)6X%%� %� 	%$2%0%?E� GJ� *-N
!?<-/� %� G@� '0-3O� +� !� �D�#$&#3� %� !"#?0&#3� ;� ($%�
8-$-2-E� @� 2#'+� %� MGzS� * -!?<-/ �� 	� �$#09"$'"� #0� /#5N
/$+"%)!?� TH� *+?� zH� %ˆ0?� GMLM� 2�� �*� � Gž X%!6� $+!N
=#'#/� 0+� !# '-$ � +0%-� $. ! !&%=� #X%<-$#/O�� z& $ .0 5( � �
$#/+/Y%=� 0+� +02)%3!&%=� &#$+8)?=O� '+"%$#/+00+?�
GMLM� 2 �P� � � � 	 � : � ����O� X�� TGTO� #0�� GMLKO2 �O� ' �� TKO�
)�� HH� #8 �O� GJHO� GGH�

@� 	� +""-!"+"-O� (#'(%!+00#* � &+(%"+0#*� � -00-'%O� 2#N
/#$%"!? � DC+!/%'-"-)6!"/ .ˆ � !ˆ™�O� &#* .� (#') - � %"O �
,"#� 2�0� � /+0� � -0?/%0O� X)#"+� --� /�/+� %*(-$+"$%<> �
$#!!%3!&#3� )-3"-0+0"O� !) . � % ) � 0+� &#$+8)-� - �� 8$%N
"+0!&#2#� /�/+� D�#/-0"$%E� (#' � *#-ˆ � &#*+0'#ˆ � (# �
#$ ' -$ . � />!#&#(#,"-00>=� 2#!(#' � #"� � '*%$+)"-3N
!"/+� &#*%!!%#0-$#/� !� @�2#� '0? � %ˆ0?� GML@� 2�� 0#�
GM�-� ,%!)#� *+$"+� GMLL� 2 �O� /� 8>"0#!"6� /� � -/-$0#3 �
�*-$%&-� %� /� #0#-� /$-*?� !# ' -$ � +) � ! -8? � /� =+$+&"-$- �
'#!"#30#2#� 0� %!&.!0#2#� #X%<-$+�� � +0 � 0+� &#$+8)- �
D�#/-0"$0%E�/� � 6ˆ �� #$&-�*+$"+�GM�2#� GMLL�2�� � -00-N
'%E�1� � � 	 � : �� � � �OX��TGTO�#0�� GMLK�2 �O� ' �� TLO� ) �� TM4� �
	� ' -) - � %*-ˆ "!?� -9-� '/+� +0+)#2%,0>=� +""-!"+"+O� �
/> '+00>=� � -0?/%0.� 0+� &#$+8)-� D�#/-0"$%E� /� � 6ˆ � �
�#$&- � (-$/>3� !/%'-"-)6!"/#/+)� #� -2#� ! ) . � 8 - �
!� GM� *+$"+� 0#� TW� !-0"?8$?� GMLL� 2�� 1(#'(%!+)� � � #0 �
� #/-$4O� /"#$#3O� (#'(%!+00>3� � -0 0 - '%OP� #� ! ) . � 8 -

!� TT� !-0"?8$?� GMLL� 2�� 0#� GG� X-/$+)?� GMLM� 2�� �*� �
�+*� � -O� ) �� TIO� TH�

W� �#� /#5/$+9 -0%%� /� �#!!%ˆ � � -0?/%0� !'+)� '#&.*-0">O �
()+0>� %� #(%!+0%?� /� � ' *%$+)"-3!&.ˆ � &#))-2%ˆ � �
�*� � 	> (%!&+� %5� ($#"#&#)+� 5+!- '+0%?� �� '*%$+)� �
"-3!"/ �&#))-2%%� #"� @G� *+?� ZGG� %ˆ0?[� GMLM� 2 �P�
� � � 	 � : � �� ��O� X�� TGTO� #0�� GMLK� 2 �O� ' �� TLO� ) �� @G� �
� $#* -� +""-!"+"#/� %� (+!(#$"+O� '$ .2%-� *+"-$%+)> �
#80+$. � %"6� 0-� . '+)#!6�

L� � -0?/%0� 8>)� 0-� -'%0!"/-00>*� $.!!&%* � *#$?&#*O �
()+/+/Y%*� D')?� %5., -0%?� *#$!&#3� ($+&"%&%E �
/� � -/-$0.ˆ � � * -$%&.�� 	� LJ�-� 2#'>� Ž u ‡‡‡� /�� "+&%- �
� - � ( )+/+0%?� 0+� +02)%3!&%=� &#$+8)?=� !#/-$Y%)% �
)-3"-0+0"� *#$!&#2#�X)#"+� � # � .=# / � /� GML@�P GMLL� 22� �
1� � � 	 � : � ����O� X�� TGTO� #0�� GMLK� 2�O� ' �� TKO� ) �� HHO �
GJI� # 8 �O� GGI� # 8 �4O� )-3"-0+0"� �-)%X#0"#/�P�/� GML@� P

�� GMLK� 22�� 1�+*� � -O� ) �� HM� # 8 �O� GJG� # 8 �4O� *%,*+0� 	 �� � )-N
9--/� /� GMLKP GMMW� 22�� !#/-$Y +)� - � -2#'0#� '+)60%- �
( )+/+0%?O� /� "#*� ,%!)-� %� /�� � -/-$0.ˆ � � * -$%&. �
1�89%3� *#$!&#3� ! (%!#&� Z� �� ‡Pu ‡‡‡�� � � 8�O� GIIKP �
GIHW[O� ,�� ‡u O� ! �� KMGPKMT\� ,�� uO� ! �� WWT4\� -2#� 8$+"�
��� � )-9 --/� P� /� GMLKP GMMJ� 22�� 1�+*� � -O� ,�� ‡uO �
!�� KMTPKM@4O� *%,*+0� � #5)?"-/ � P� /� GMLT�P GMLK� 22��
1�+*� � -O� ,�� ‡‡O� ! �� GML4O� .0"-$�) -3"-0+0"� �+$"+Y-/� P �
/� GML@P GMLK� 22�� 1� � � 	 � : � ����O� X�� TGTO� #0� �
GMLK� 2 �O� ' �� TKO� ) �� HM� # 8 �O� HI� # 8 �O� GJG� # 8 �O� GJK� #8 �O�
GMK4O� *%,*+0>� 	 +) ) - ! � %� �5-)6� P� /� GMLM� 2�� 1�+* �
� -O� )��� M @ P MM4�

M�� �C� �������� ������������ ����������� 	� ������� �
�������������� ����� ������� � �� ‡‡

•� ��� M� �07907,� �ntl�� -=*:./-� ����� *�

�.<C6<.=</B<4A-1� 9<6�-=7<4A-1� =<B38-1� *0.:9-6>71� 3;C<6-/63E-� 3� .-;09<6�3E-� =.<D
60..34.8-1,� *0.:9-6>71� =.<;3B0./3=<4A-1�

� � � �� �;<638-7.83<� @-.<B<731,� �C0� C0.B<973;� 0//:9-� 3@=<./31;,� ?0/1� 3� .0*B-.3B3.K� 7-� .0D
9<6�-73<� @9<A73?� /-;0� =04.8� l� /0G70� /-83;� �<� 056-@0;,� 8-8� 07><� 3� @9<.K�C0� 8=-6/36-;� .09<6D
�-/.1,� 70� 8-8� 0./-F/.1� <2<� 6-@7><� :G6<�9<731� 0� 7-3B:/G<;�=C6<9K� :/=<6�9<733� 07>?� =� @9<AD
7<4� @-=3.3;0./3� 3� C09G37<770./3,� /0� 5>B� .B-=7>4� C60P<..06� W6-7B<7,� -;<638-7.834� :60�<D
7<E,� C63@>=-4� 8� ;373./<6./=:� 7-� .0=</,� 7-� 80/060;� 07,� 8-8� .8-@>=-F/,� /0G70� 05Z1=3B,� G/0�
-;<638-7E>� 7380*9-� 90560=0BK70� 7<� .0*B-.1/.1� 7-� =>CB-/:� C09-/<4,� @9<A73;� C-6B-;<7/0;�
5<@� =.180*0� 0� /0;� .0*B-A<731� 3� .09<4./=31� .� /-;0A73;3� C60=37E31;3� .-;0C603@=0BK70� 7-B-D
*-<;>?� I�� �6<50=-73<� 3?� =� /0;� .0./03/,� G/05� C0� 056-@:� @9<A7<*0� C6-=B<731�7-609�7<�5>B�C63D
7:�9<7� 73� 8� 8-83;� 96:*3;� C09-/1;,� 0860;<� /<?,� 7-� 803� .0*B-.1/.1� 9<C:/-/>� 8-�904� C60=37D
E33�3�8-�90*0� *0609-,� :� 803?� 073�0� C0=<9<733� .=0<;�3�C09�0/=</0;� .0./01/�� �G6<�9<73<� /-80*0�
/<.70*0� .� /0BK� 0/9-B<77>;3� @<;B1;3� =@-3;70*0� .0C61�<731� 3� .09<4./=0=-731� C0G/3� ./0BK80�
�<� 7<:90570,� .80BK80� 7<7-6:A3;0<� .0?6-7<73<� 070*0� 7<=0@;0�70�� �7-59<=-1� 3?� 0/.F9-� =.<;3�
7-90570./1;3� 3� 3@B3A<./=-;3� 3@053BK70,� 7-9<1B3.K� @9<.K� C6<9:C6<93/K� /<;� =.<� /-;0� @-=09>�
P-5638� 3� ;-73P-8/:6� 3� @-3;./=0=-73<;� .3;� .09<6�-/K� 3?� =� @9<A7<4� @-=3.3;0./3�� !0� 9060*0D
=3@7-� @9<A73?� /:9-� C63=0@3;>?� /0=-60=,� 7-/:6-BK7-1� /-;0A73?� @<;<BK� .C0.0570./K� 8� C603@D
70A<73F� =.<?� C0/6<570./<4� .� 3@5>/80;� 3,� 7-807<E,� =>;>AB1F2<<� /6:90BF53<� C08:.3B0.K�
@-=093/K� /-;0� .05./=<77><�P-56383�3� ;-73P-8/:6>�� �.C<?�C<6=>?�.3?�0C>/0=� .0=<6A<770� .00/D
=</./=0=-B� G-173F� 3?� 8� G:=./=3/<BK70;:� :;<7KA<73F� C609-�3� /-;0� @9<A73?� /0=-60=�� ! -6B-D
;<7/,� C6<9:.;-/63=-1� C0� /0;:,� G/05>� =� 8060/80<� =6<;1� 3� =0=.<� 073� 07>?� /6<50=-/K� 7<� C<6<./-D
B3,� ./-6-B.1� .C0.05./=0=-/K� @9<A73;� P-5638-;,� -� /-;0A73;� C6<C1/./=0=-/K�� !0� =.<� C63B-D
*-<;><� 8� /0;:� .C0.05>,� 7<� 3;<1� =.<*0� �<B-<;0*0� 9<4./=31,� C603@=<B3� /0BK80,� .� C0@7-73<;

TT



.05./=<7704�C0BK@>,�7<80/06:F� 7<90=<67:�3� 6<=70=-73<,�9B1�C6<9:C6<�9<731� G<*0� =� 7-./0123?�
C-6B-;<7/.83?� @-.<9-731?,� =<601/70,� 5:9:/� C6371/>� 9-BK7<4A3<� 3� 7-3B:GA3<� .6<9./=-���� n�

�� C60/G<;� 3;<F� G<./K� C6<5>=-/K� .� 5B-*0*0=<47<4A<F� C6<9-770./3F� 3� .� 7-3*B:50G-4A3;�
6<.C<8/0;� =�� 3�� =�=-� =.<C099-77<4A34� 6-5

�B<8.<4� ":.37�!:A837
� #).,-0+� GW� !-0 "?8$?� GMLM�
	#5/$+9 -0+� (5� ' /#$<+� G@� #&"?8$?� GMLM� K�

N�6 � �Y � K�� 5 / P . DA/ / - A � =)**AG3=-A� CA*LY� )d�� \€xY� C�� g6g]€ziY� *� � ] 6gw ]] i � )S�� O)C*-/ / -=Y� DP3� � _<�

�+,+)#� '#&.* -0"+� #( .9 -0#�� � -,6� %'-" � #� ' - ) += �
� !" �� 0 ' !&#0� &#* (+0%%�
D�/+$"%$0>3� +&"EO� /#5)+2+/Y %3� 0+� &#)#0%+)60.ˆ �
+'*%0%!"$+<%ˆ � #8?5+00#!"6� 0#� $+!&/+$"%$#/+0%ˆ �
%� #8-!( -, -0%ˆ � +02)%3!&%=� /#3!&O� 8>)� ($%0?" �
(+$)+*-0"#* � GK� *+?� GMLK� 2�� �#2)+!0#� / "#$#* . �
+&".� #"� GMLL� 2�� /� $+!(#$? � -0%-� 8$%"+0!&#3� +$*%%�
( -$-=#'%)%� ( . !" . ˆ 9 %-� '#*+O� 8+$+&%� %� '$ .2%-� (#N
*-9-0%?�
C+?/)-0%-� : $+0&)%0+� 8>)#� ! ' - )+0#� /� ! / ?5%� !� . "N
/-$� '-0%-* � (+$)+* -0"#* � 5+&#0#/ � � + .0 !-0 '+O� 0+N
5/+00>=� "+&� 0#� %*-0%� &+0<)-$+� &+50+,-3!"/+ �
� +$)5+� � + .0 !-0 '+ �� �0%� '#) � 0> � 8>)%� /!".(%"6 �
/� !%) . � TJ� 0#?8$? � GMLM� 2�� %� #8)+2+)%� "+*#� -00>*%�
(#Y)%0+*%� %*(#$"%$.-*> -� %5� �02)%%� !"-&)#O

!/%0-<O� &$+!& .O� 8. * +2. � %� ,+3O� +� "+&� -� ($-' . !*+"N
$%/+)%� 0#/.ˆ � ($#< - ' .$ . � %=� !8#$+� /� &#)#0%?=O �
$+/0#� &+&� %� (#$? '#&� ($#/-' -0%?� A"%=� 5+&#0#/�
/� � %50 6 �
� #0-<� '#&.* -0"+� 1($%)#� -0%-4� #(.9 -0�� �-,6� %'-" �
#� (#Y )%0+=O� /5%*+-*>=� /� �02)%%� 0+� //#5%*>- �
%5� � %"+?� %� �0 '%%� "#/+$>�
� +� +$=%/0#3� &#(%%� '#&.* -0"+� %*-ˆ "!?� "+&� -� ' -� �
)#0$#5/#' !"/ -00> -� 0+'(%!% � D�$%2%0+)60+?� ! � ($%N
)#� -0%-* � ' )? � (#'0 -!-0%?� --� % �/ �/ . � (#!)+0+� &� -� �
/> !#&#($�/ . � � �� � �� � +0%0.� "#2#� � � GW� !-0"?8$? �
GMLME\� D�#� /#5/$+9 -0%%� #$%2%0+)60+?� !� ($%)#� -N
0%-* � #"'+0+� ' )? � ($%#89 -0%?� &� %*?00>*� .&+5+*E �
1� 	 � � O� X�� �0#Y-0%?� �#!!%%� !� � 02)%-3O� #(�� @KzLO �
' �� GHGO� ) �� T W M PTKJ� #8 �4�

I�� �C� �������� ��������������������� ������� � �� ‡‡
•� ��� �07907,� ��tl�� -=*:./-� ����� *�

�.<C6<.=</B<4A-1� 9<6�-=7<4A-1� =<B38-1� *0.:9-6>71� 3;C<6-/63E-� 3� .-;09<6�3E-� =.<D
60..34.8-1,� *0.:9-6>71� =.<;3B0./3=<4A-1�

��� �� �@� �<=<6704� �;<6383� 90A<9A3<� .F9-� 7-� .3?� 971?� 3@=<./31� @-.B:�3=-F/� =.180*0�
.<630@70*0� C63;<G-731�� !0� 7-B0�<733� @9<A73;� C-6B-;<7/0;� C0.B<973?� 7-� ==0@3;><� /:9-�
./<8B-� 3� 5:;-*:� C0AB37� 3� C0� /6<50=-733� =� �0=04� !068<� 7<80/06>?� 9B1� @9<A73?� /-;0� .0B9-/�
C0./0<=� 3� .09<6�-734� 0C6<9<B<70� 7>7<� =� *<7<6-BK7>?�C60=37E3-BK7>?� .056-731?� �0=04� o<6��
.33,� %<06*33,� �07<8/38:/-� 3� " -63B-79-� 3� C0� C6<=0.?0970;:� 50BKA37./=:� *0B0.0=� 7<� /0BK80�
C63./:C3/K� 8� C09/=<6�9<770;:� 50./07E<=� 7-;<6<73F� 7<� C63@7-=-/K� =� @9<A7<;� @-80709-/<BKD
70;� C-6B-;<7/<� C6-=-� .-;0C603@=0BK70� 3� 5<@� .0*B-.31� 07>?� 7-B-*-/K� 7-� 73?� 8-83?� 5>� /0� 73�
5>B0� C09-/<4,� -� ;<7KA<� <2<� /0*0� 0C6<9<B1/K� 9B1� .506:� 07>?,� 3� 7-� /-;0A7<;� <2<� �-B0=-7K<,�
/-;0�<77>?� .B:�3/<B<4,� 70� C-G<� /0*0� 0523;3� :� @9<A7<*0� ;373./<6./=-� 90;0*-/<BK./=-;3� ./-D
6-/K.1� 0� :73G/0�<733� C0.B<97<*0� C-6B-;<7/.80*0� -8/-,� 71B1*11//6*C� 70=><� C0AB37>� .� C63=0D
@3;>?� =� "-..<?:@</� @9<A73?� ./<80B� 3� 5:;-*� l�� �C6<9<B<73<� .3<,� @9<A7<;:� C6-=B<73F,� 807<GD
70,� 7<� =<.4;-� C631/70<,� 0.70=-70� 7-� 6-@7>?� C63=3B<*31?,� 0523?� =.<;� -*B37.83;� C099-77>;�
3� 0.05B3=0� 9-77>?� @-;06.83;� .3;� �3/<B1;�� "<�9:� C60/G3;3� 90=09-;3� 7-3*B-=7<4A<� ..>B-D
F/.1�073� 7-� 7<C6<;<770<�3� C<6=07-G-BK70<�=<B380563/-7.804�807./3/:E33� C6-=0� 7<7-6:A3;04�
8-�90;:� C637-9B<�70./3� =.<?� <*0� 3;<734,� 80/06><� =.18� ;0�</� 90560=0BK70� 6-@9-=-/K,� 70�
738/0� 7<� ;0�</� 56-/K� 5<@� <*0� .0*B-.31�� !0G<;:� 3� -;<638-7E>� 9:;-F/,� G/0� .=<6?� =.<?� 9-77>?�
3;� 0.05B3=>?� =0BK70./<4� 3� C63=3B<*34� ;0*:/� 073� .� 5B-*0C63./0470F� =0BK7>;� C099-77>;�
/=<690./3F� 9<6�-/K.1� .<*0� <./<./=<770*0� 3� 056-@:� @9<A7<*0� C6-=B<731� /0BK� .=04./=<770*0�
C6-=-,� G/0� =.<� =� @9<A7<;� C-6B-;<7/<� 7-B-*-<;><� 7-� 73?� C09-/3� =� 7-;<6<733� /0BK80� .0536-/K�
.�73?� 90?09>� /<;� 50B<<� 7-6:A-F/� .3<� 3?� C6-=0,� G/0,� 7<� 3;<1� =� 73�7<;� C-6B-;<7/<� .=03?� GB<D
70=,� 7<� ;0�</� 07>4� 5<@� .0*B-.31� 3?� 3� =>9-=-/K�3?� 3;<731�� �0� 8-8� C0� /0BK� 9-BK7<;:� 6-../01D
73F� 3� 0/9-B<73F� 7<BK@1� 3;� 7380*9-� 3;</K� 3� .09<6�-/K� =� @9<A7<;� C-6B-;<7/<� .=03?� GB<70=,�
/0� 5>B0� 7-C6<9K� .<*0� =X05>87�=<733� :@\8071/KX/-;0� @-80709-/<BK7><,� 70� C09G37<77><� 3� @-D
=3.123<� C638-@>,� 803� 0.05B3=0� .0536-B3� /6<5:<;><� 370*9-� .� 73?� .:;;>� 7-3:9057<4A3;3� .C0D
.05-;3�� 6-@;<611� C63/0;� C0*0B0=7><� 7-B0*3� .� 90?09-;3� 8-�90*0,� G<;:� 3� =0� =6<;1� C0.B<97<4�
=047>� I� 7<097086-/7><� 0./-F/.1� C63;<6>]� G/0��0C6<9<B<73<� @9<A7<;:� /-;0� *:5<67-/06:� 3� 6-@D
7>;� 96:*3;� .B:�3/<B1;� .-;0C603@=0BK70*0� 3� 55@� .0*B-.31,� 70� 7-� .09<6�-733� 07>?,� � -B0D
=-7K1� 7<� ;<7KA<� :/<.73/<BK70,� 8-8� 3� -8/,,� 0C6<9<B1<;>4� @9<A73;� /-;0� =04.8-;� 6-@7><� .� /-D
;0A73?� �3/<B<4� 9B1� C6090=0BK./=31� 07>?� C0/6<570./3�

�-80*0� 5>� 6-..:�9<731� 3?� .=04./=-� C3� 5>B3,� /0,� 807<G70,� 7<� ;<7KA<� 7-9B<�3/� .0056-D
@3/K� 07><,� 9B1� C6<9:C6<�9<731� =.183?� =C6<9K� .B<9./=34,� 3� .� 90./037./=0;� =>.A<*0� @9<A7<*0

T@



C-6B-;<7/-,� 3� .� 90./090B�7>;� 8� 070;:� =.<?� -*B37.83?� 05B-./<4� C0=370=<73<;�� �.180<� 6-.��
./60<73<� .<*0� /0BK� <./<./=<770*0� 050F970*0� .0F@-� /<;� =-�7<<� 3� 0C-.7<<,� G/0�070<�5>B0� 5>� 7<�
37-80� 8-8� 8� 86-47<;:� =@-3;70� C6<90.:�9<73F,� -� ;0�</� 5>/K� 3� 8� 052<;:� 6-@06<73F�

!<6=0<� 7<906-@:;<73<� 3� 7<.0*B-.3<� C603@0AB0� 0/� .B-=70*0� ./-;C�-8/-�� �<� 7-9B<�-B0�
5>� 070*0� /0BK� .8060C0./3�70� 0C6<9<B1/K� 3B3� 5>,� C0� 0C6<9<B<733� :�<,� :73G/0�-/K�� �0� 0*06D
G<73F� .:C60/3=B1F23?� @9<.K� C-6/34� 7<6<980� :./:C-F/� 3� .-;0=>*097<4A3<� ;<6>�� �<� 5<@�
=<601/70./3,� G/0� 3� /<C<6K�-;<638-7E>�./0BK��<�@9<.K�8�:/=<6�9<73F� /6<50=-734� .=03?� C00261D
F/.1,� .80BK80� 5>,� 7-.:C60/3=� /0*0,� 7-9B<�-B0� 7<.?09./=-� .33� .086-2-/K� 9B1� .05BF9<731� 7<D
7-6:A3;0�052<C0B<@70*0� .0*B-.31�� �0AB3� :�<,� 8-�</.1,� 05./01/<BK./=-� .33�90� /0*0,� G/0� .3BKD
7><� ;<6>� <9=-� B3� 7-37-9<�7<4A3<� 9B1� =0../-70=B<731� =� �;<638<� 7-9B<�-2<*0� 8� @9<A7<;:�
C-6B-;<7/:� C0.B:A-731,� C0/0;:�G/0� =.18-1� C08:A<734� 07>?� 7<:9-G-� ;0*B-� 5>� 7<.0*B-.3<� .3<�
=� 7-350BKA<<� <2<� C63=<./K� 6-../60<74<O

�0� 0�39-733� C-6B-;<7/.80*0� @9<.KO� .056-731� 9B1� C6371/31� =� 070;� 9<4./=3/<BK7>?� 8� .0D
*B-A<73F� .3?� 6-@70./<4� ;<6� ;373./<6./=0� C0.>B-</� =� �0./07� =� 7<C6090B�3/<BK70;� =6<;<73�
9=-� M� 0/.F9-� 3� 3@� �6B-7933� M� C0B8-]� C6-=9-,� 7-� .;<7:� 9-=70� :�<� /-;0� 7-?093=A3;.1,� 70�
7<;-B0� 3� 6-93� .09<6�-731� /-;0A73?� �3/<B<4�� C63:;70�-<;0F� .3B0F� =� C6<9<B-?� 90B�D
70./3� 3?�

!63� 05./01/<BK./=-?� /-83?� C0/6<570� 5>B0� C63.:/./=3<� 3� =36*37.80*0� *:5<67-/06-,� 8-=-D
B<6-� 3� *<7<6-B-� �;<6./-,� =� C0.B<97FF� =047:,� -� 0.05B3=0� C63� @-=0<=-733� �<5<8-� 3� �-7-9>,�
=<.K;-� 0/B3G70�08-@-=A<*0.1�� �8B0711.K� 0/� .8060*0,� C0� �<B-73F� ;373./<6./=-,� /:9-� 0/Z<@9-,�
5>B�07�C637:�9<7� .B0�3/K� .� .<51�G37� .<4� .�7<:90=0BK./=3<;,�80/06>4� /0*9-� �<�3�C06:G<7� B06D
9:� �0/</:6:,� 7<9-=70� 6-@063=A<;:.1� @9<.K� C6<9C631/3<;� ;<9704� 7-� .<51� P-56383�� %B-=7>4�
.8060;:� <*0� 0/.F9-� 0/Z<@9:� C6<9;</� .0./03/� =� /0;,� G/05� =.1G<.83� ./-6-/K.1� 5B-*06-@:;3<;�
.=03;� .09<6�-/K� /-;0A73?� �3/<B<4� =� C06198<� 3� =� C6<9<B-?� 90B�70*0� C0.B:A-731���� n�

�� C60/G<;���� J
�B<8.<4� ":.37�!:A837

� #) . , -0+� GJ� !-0 "?8$?� GMLI�
	#5/Z$+9 -0+[� %5� ' /#$<+� /� & +0 < -) ?$ % ˆ [� - �! �/ + � 2$Z+X+[� � �� � �� � +0%0+� /� W�3 � '-Z06[� %ˆ 0?� GMLH�

@ 5 O # Y� K�� '/)nA/-_� #)33--� 3� @/E*-A>Y � )d�� zy€xY� C�� \ { ]Y � *� � ] iw yz� )S�� O)C*- / / -=Y � DP3� � _<�

G� � +,+)#� '#&.* -0"+� #( .9 -0#�� � -,6� %'-" � #� 5'#$#/6- �
'+"!&#2#� &#$#)? �

T� �##89+?� #� $+5* +=-� 0+$#'0#2#� ' /%� -0%?� /� 7#!"#0-O �
! /?5+00#2#� !� 0-'#/#)6!"/#* � *+!!� / /-'-00>*%� (+$N
)+*-0"#* � 0#/>*%� (#Y )%0+*%� 0+� //#5%*>-� !"-&)# �
%� 8 . * +2.O� � . !%0�� .Y &%0� /� $-)?<%%� �&+"-$%0-� ‡‡ �
#"� GKzTL� %ˆ )?� GMLI� 2�� (%!+)O� ,"#� !#($#"%/)-0%-�
8#!"#0<-/ � D'#� "#2#� '#Y )#O� ,"#� =#"-)%� #0%�%!"$-8%"6 �
($%!"+/)-00>=� &� "+*#� 0-� #X%<-$#/O� &#%� ' )? � !(+N
!-0%?� � %50%�!/#-3�#"� "#)6�0+!%)6!"/ -00#2#�2#0-0%? �
8>)%�($%0.� ' -0> �8-� +"6� 0+� !"#?9 .ˆ � . �(#$"+� "+*# �
/#-00.ˆ � X $-2+" . ���E � 1� 	 � � O� X�� �0#Y-0%?� � #!!%% �
!� � 02)%-3O� #( �� @KzLO� ' �� TJWO� ) �� GHP TJ� #8 �4�� � $- 'N
!"+/%"-)6� � -0 !%)6/+0%%� /� � #0 '#0-� : $+0&)%0O

(#� !/%'-"-)6!"/ . � "#2#� � - � � . !%0+�� .Y &%0+O� ( # ) . N
,%)� #"� ! /#%=� !##"-, -!"/ -00%&#/ � D0+%"#,0-3Y%- �
0+!"+/ ) -0%?� ($-' !"+/ )?"6� (+$)+* -0" .O� !&#)6&#� /!- �
8 -5� !#2)+ !%?� #0>=� 0+)+2+-*> -� (#'+"%� "#,0#� 0+$ . � �

� �Y+ˆ"� %� ($+/+O� %� ($%0+' ) - � 0#!"%� %=� %� ($-!" . (+ˆ " �
.5+& #0 -0% ?� "+&%-� ($-' -)> � (+$)+* -0"!&#3� /)+!"%O �
%� 0+%!%)60-3Y %* � #8$+5#* � '#*#2+"6!?� #� .0%,"#� -N
0%%� (#* ?0."#2#� +& "+ ���E � 1� - )?< %? � � . !%0+�� .Y &%N
0+� �&+"-$%0-� ‡‡O� T@� !-0 "?8$?zW� #&"?8$?� GMLI� 2 �P�
�+* � � -O� ) �� M K P MM� # 8 �4�

@� � * --" !? � /� /% ' . � � -*%)-"0??� /#30+� GMKLP GML@� 22�
W� � #0-< � '#&.* -0"+� #( .9 -0 �� � -,6� %'-" � #� &#0X)%&"- �

* - � ' . � X $+0<.5+* %� %� &#$!%&+0<+*%�

H�� �C� �������� ������������ �����
�� ���7��� ����������� 	� �������� ����������� � �	� �
���������� ‡‡
•� ��� �07907,� rlI�3F71s� n 3FB1� ���H� *�

�<6�-=7<4A-1� 3;C<6-/63E-� 3� .-;09<6�3E-,� =.<;3B0./3=<4A-1� *0.:9-6>71�
� � � �� !0B:G<77><� 3@=<./31� 3@� �;<6383� 0/� ��� ; -1� 7<� C6<9=0@=<2-F/� .C0804./=31� ;>.B<4�

/-;0A73?� .<B<734�� �056-73<� =� �0=04� �068<� 0/.60G<70� 5>B0� 90� �� 3FB1� @-� C6371/:F� 3;3� 6<@0D
BFE3F� 7<� .0*B-A-/K.1� 7-� @-CB-/:� C0B0�<7704� C-6B-;<7/0;� 7-� 73?� /-8.>�

�� �36*3733� /-80=-1� � � -..-;5B<1� 6:A<7-� 5>B-� @-� C6371/:F� .B<9:F2:F� 6<@0BFE3FO�
�U� G/0� C6-=0� 6-.C0B0�<731� C09-/3� =.<*9-� C637-9B<�-B0� C6<9./-=B1F23;,� lU� ./0BK� �<� 5<..:;��
73/<BK70� 3� /0,� G/0� .<B<731� ;0*:/� G<B053/7>;3� .=03;3� *0.:9-6F� .=0<;:� C6<9./-=B1/K� 0� C0D
C6-=B<733� 8-83?� 5<.C061980=,� G/0� @9<.K� Rb€•b€``€‚€_a� •€`� ƒb^€N`S� l� 7-@>=-F/,� IU� =.1834� /0/,�
8/0� 3@;<77380;� 3B3� ./0BK� �<� @7-/7>;� C6<./:C7380;� 7-49<7,� 90B�<7� .:93;� 5>/K� =� /0;� ;<./<,�
*9<� 07� .3F� 3@;<7:� 3B3� C6<./:CB<73<� .9<B-B]� -� G/05� C0.B-/K� 3?� @-� ;06<� T/�� <�� .F9-,� =� �7*B3FU,

TW



/0� .0=.<;� =� C60/3=70./K� C6-=� �<B380563/-733�� JJ� C0� .0*B-A<733� 0� .<;� 7-G-B3� .0*B-A-/K.1�
0�C6<9./-=B<733�0� /0;�<�� =�=:�C3.K;<770,� 90� G<*0� *:5<67-/06� 7<� 90C:./3B,� 6:A-�=.F� -..-;5B<F��
�0� GB<7>� .9<B-B3� ;<�9:� .050F� .056-73<,� =� 80/060;,� C6371=� ;70*3<� 6<@0BFE33,� ;<�9:� C60/��
G3;� .0*B-.3B3.K� 0� C6<9:C6<�9<733� ==0@-� 8� 73;� ;70*3?� 0/.F90=-� /0=-60=�

�;70�<73<� .3?� 6-@7>?� 5<.C0804./=� :;70�3/,� 807<G70,� ;70*0� @-50/>� ;373./<6.804,� /<;�
50B<<�G/0,� .8-@>=-F/,� 3� ;<�9:�3;3�7<�=.<� .0*B-.7>,� 8-83<� ;<6>�:C0/6<53/K�90B�70�8�:/:A<73F�
.<*0� =� .<B<731?� 5<.C0804./=-�� 	./K� 7<80/06><,� 803� /0� C6<86-/3/K� 9:;-F/� .0*B-A<73<;� 7-� 3?�
/6<50=-731,� :73G/0�<73<;� .9<B-770*0� -8/-�� �6:*3<� �<� 8� /0;:� 3?� C637:93/K� .3B0F� @-� 7:�70<�
7-?091/�� � -� 3� =� 0CC0@3E33� 7-?09123<.1� C<6.07>,� 80/06><� 5>B3� 3� .-;3� =� ;373./<6./=<,� /-80<�
�<� C0� .<;:� 9<B:� 7<.0*B-.70<� ;7<73<� 3;<F/�� �B<9./=<770,� ?0/1� 5>� 3� C<6<;<7-� =� ;373./<6./=<�
C0.B<90=-B-,� /0� ./0BK� �<� 070<� C0� �<B-73F� =.<?� 807G3/K� /6:970� 5:9</�

��� 3�� =�=-� =.<C099-77<4A34� 6-5
*6%-Ps� ���#<67>A<=�

@ 5 O # Y � K�� '/)nA/-_� #)33--� 3� @/E*-A>Y � )d� � zy€xY� C�� \6gY� *� � • • w•i � )S�� O)C*- / / -=Y � DP3� � _<�

G� � +,+)#� '#&.* -0"+� #( .9 -0#�� � -,6� %'-" � #� /> 8#$+=� T� � '#/ ) -"/#$-0%-� ($-"-05%%� �MD�^��
#) '-$* -0+� � #0 '#0+� %� %0"$%2+=� #( (#5%<%%�

GJ�� �C� ���������� � �������������������
���	���������	�VU���� 	� ��������� ������������ ��� �
��� ���������

�07907,��Itln� -C6<B1� ���m� *�
�31/<BK7<4A34� *6-P,� ;3B0./3=<4A34� *0.:9-6K�
� � � �� �� ;<�9:� /<;� C0B:G<70� @9<.K� 3@� �0./07-� 7<C631/70<� 3@=<./3<,� G/0� C0� .B:G3=A<4.1�

;<�9:� 9=:;1� ;<2-7-;3� .� 9=:;1� G-.0=>;3� ..06<� =0.C0.B<90=-B-� 96-8-,� 8� 80/0604� .� 05<3?� ./0D
607�C63./-B3�3� 50B<<�C0;027380=,� /-8�G/0� 7<.80BK80� @-./6<B170,� -� 50B<<� <2<� 6-7<70� l�� !603@D
=<9<770<� .3<� .� ./0607>� *-673@077>?� /-;0� .0B9-/� 860=0C60B3/3<� ./0BK80� 0*06G3B0� 7-609,� G/0�
07>4� /0*9-� �<� /6<50=-B� =>.>B83� 3@� *0609-� =.<?� =04.8� 3B3� @-8B37-B.1� 07>?� =.<?� 3./6<53/K��
�0;<79-7/,� ?0/1� 3� 7<� .;<B� .-;� .050F� 73� 7-� G/0� C0./:C3/K� 5<@� C0=<B<731� *B-=70*0� 80;-7936-�
*<7<6-B-� %-�<,� 5>=A<*0� 7-� /0� =6<;1� =� 0/B:G8<,� 70,� :./:C-1� 7-90570./3,� C637:�9<7� 5>B� /0*9-�
�<� =>=<./K� =<.K� *-673@07� 3@� *0609-�@-� ;3BF�� �-;0=0BK7>4� -;<638-7.834� .<4� 7-609,� 3@9-=7-�
:�<� =0<77>?� BF9<4� 7<7-=391234,� /<;� 50B<<� C0B:G3B� /<C<6K� 8� 07>;� 0/=6-2<73<,� G/0� =.<� C<6<D
./6<B177><� ;<2-7<� 5>B3� 7-� 7<.80BK80� =6<;<73� =>./-=B<7>� 7-� 0CB-8-73<� 3� 8� 7-350BKA<;:�
<2<� 7-� =0<77>?� BF9<4� 7<*090=-73F�

�-83<� �<� C0G/3� 7<C631/7><�3@=<./31�C0B:G<7>�3�3@� %-B3P-8.-,� 803� /6<5:F/,� 097-80,� 7-3D
5B3�-4A<*0� <2<� C09/=<6�9<731�� �0� .0� =.<;� /<;� C603.A<./=31� .33� 7-70.1/� @9<.K� /<;� 50B<<�
@-50/>,� G/0� =.<� .3<� .B:G3B0.K� C6<�9<� <2<� C0B:G<731� /-;0� C0.B<97<*0� C-6B-;<7/.80*0� -8/-� I,�
80/06>4,� ?0/1� 3� :73G/0�3B� C0AB37>� 7-� ./<8B-� 3� *<650=:F� 5:;-*:,� 70� C09/=<693B,� 097-80,� /<,�
803� 7-� G-4� 7-B0�<7>�� �� 8-8� .:C60/3=�B<73<� -;<638-7E<=� =� /0;� .0./03/,� G/05� C-6B-;<7/� @9<2��
734,� 7<� @7-F234� 73� 50*-/./=-,� 73� .6<9./=-� 07>?� 8� .056-7KF� C09-/<4,� 7<� 7-B-*-B� 7-� 73?� 73D
8-83?� C0AB37,� /0� =<601/70,� G/0,� C0� 09<6�-7704� .<4� 7-9� *-673@070;� C0=<6?70./3,� 7>7<� <2<�
50B<<� C6<�7<*0� /0;:� .:C60/3=B1/K.1� ./-7:/,� 0/G<*0� 7<� 37-80� 8-8� 50B<<� 3� @-;<A-/<BK./=-� C60D
3@04/3� ;0�</���� n

�� C60/G<;� 3;<F� G<./K� 5>/K� .� 7-3.0=<6A<77<4A3;� =>.080C0G3/-73<;,� ;�=<4A34� *�96K,�
=�� .�=-� =.<C08067<4A34� 3� =.<C0.B:A7<4A34� .B:*-

�B<8.<4� ":.37�!:A837�
@5O#Y� K�� '/ )nA/-_� #)33--� 3� @/E*-A>Y � )d� � zy€xY� C�� \z \Y � *� � \ g wz{� � O)C*- / / -=Y � DP3� � _<�

�+,+)#� '#&.* -0"+� #( .9 -0#�� � -,6� %'-"� #� ( )+/+0%%� +($-)? � GMMJ� 2�� (+$)+* -0"� #"*-0%)� 5+&#0> � �+�
$.!!&(=� &#$+8) -3 � /� +02)%3!&%=� /# '+=� %� �$-'%5-* �� .0 ! -0 '+ � 5+� %!&)ˆ , -0%-* � +&"+O� ($-' .!*+"$%/+/Y -�
0#*� *#$-�� 2#� ( #Y )%0. � 0+� //#5%*>3� ,+3�

T� �-,6� %'-" � #� �"+&� 0+5> /+-*#3� D8#!"#0!&#3� 8#30-E� W� � #0-<� '#&.* -0"+� #( .9 -0 �� � -,6� %'-"� #8� #!/#8#� �
K� *+$"+� GMMJ� 2�� � 02)%3!&%-� /#3!&+� #"&$>)%� #2#06� ��'-<%%� %5� "ˆ$6*>� #) '-$* -0+� � #0 '#0+� �%)&!+O
(#� "#)(-O� .8%/� ($%� A"#* � (?"6� %� ! -$6-50#� $+0%/� O
Y-!"6� � %"-) -3 � 7 #!"#0+�� zF

TK



GG�� �������	������ ���� �� �����7�������� ��������� ���� �
��: �� � � � � �� � ��������������V� ������� � � � ‡‡ �
��� ���C�� ���

�� )" 0.8=-,� Im� -=*:./-� ��m� .<7/1561s� ���m� *�

�>.080C6<=0.?093/<BK7>4� 9<4./=3/<BK7>4� ./-/.834� .0=</738� 3� 8-=-B<6,� *0.:9-6K� ;3B0D
./3=>4� �<6*<4� "-/P<<=3G�

!0� =>.0G-4A<;:� <<� 3�� =�=-� C0=<B<73F� q,� .0052<770;:� ;7<� G6<@� =�� C6�=0,� 3;<B� 1� 3@6197>4�
.B:G-4� 0/� 8-C3/-7-� �;-B0=-� l� 3� <9:2<*0�.� 73;� -;<638-7E-� I� C60=<9-/K,� G/0� 8� B:GA<;:� C0@7-D
73F� B<�-23?� @-� �-;G-/80F� 0./60=0=�)�3�7-� 73?� �3=:23?� 7-6090=� 3� 3?� C0=<9<734� 8-.-/K.1�
;0�</�� �� ;<�9:� 760/G3;� @-C3.-B� 1� 080B0� lmm� .B0=� /0*0� 1@>8-,� 80/06>4� 070;:� -;<638-7E:�
C636097>4,� 9-5>� 3@� /0*0� 0� .?09./=<,�3B3��7<.?09./=<� 070*0� 7-609-� .� 96:*3;3� 3@=<./7>;3� 7-60D
9-;3,� 803?� 1@>83� /-8�<� :� ;<71� @-C3.-7>,� 6-..:�9-/K�;0�70� 5>B0�� �<� 90./-B0� /0BK80� 3@=<./31�
0� /0;,� 8-8� C0.B<� 8-;G-/.804� C0.B<97<4� V8.C<93E33� n� 70=><� 0./60=-� 3� 8<;� 3;<770,� 3� =� 80/06>?�
*09-?,� 3� .� 8-80F� /<?� C60;>AB<77>?� C0BK@0F� 3B3�/6:970./3F� 7-49<7>,� 0� G<;� 8-C3/-7� �;-B0=�
180� 0� 9<B-?,� 90� <*0� =� /-;0A73<� ;<./-� C63A<./=31� C603@0A<9A3?,� .8-@-/K� 7<� ;0*�� �0� 0� /0;�
7-9B<�3/� 5>/K� 6<C06/-;� B350� =� !6-=3/<BK./=:F2<;� �<7-/<� 3� =� �9;36-B3/</.�80BB<*33,� B350�
=� �3536.804� 3� �68:E804� *:5<67.83?�8-7E<B1631?�� #<*0� 6-93� 7<5<.C0B<@70� 5>� 5>B0,� <./KB3�
5� <<� 3�� =�=0� =.<;3B0./3=<4A<� .03@=0B3B-� C638-@-/K,�=.<� 90� 07>?� 05./01/<BK./=� 8-.-F23<.1�3@D
=<./31� 3� 6<C06/>� 3@� 6<G<77>?� ;<./� @-5B-*0=6<;<770� .056-/K,� 9-5>�C0/0;� ;0�70� 5>B0,�Qm� =0@D
=6-2<733� 8-C3/-7-� �6<73E>7-� �,� =.<;�C0.B<�C0.B<97<4�8-;G-E804�V8.C<93E3/*5>=A3;�60..34D
.83?� C60;>AB<77>?� 3� 8:C<G<.83?� BF9<4� ;06<CB-=-731;,� 70=>?� 0./60=0=� 3@056</<731;� 3�
:G37<77>;� 7-� 73?� 50*-/>;� C60;>.B-;� .0G373/K� C0B7:F� 3./063F� 8� C6090B�<73F� /04,� 80/06-1�
C6<�� .<*0� 0� 9=:?� 8-;G-E83?� V8.C<93E31?� .0G37<7-� ;70F� 3� 7-C<G-/-7-� =� 	�<;<.1G7>?� .0G3D
7<731?� =�

!63� .<;� 7<� ;0*:� 1� 7<�C6<9./-=3/K,�G/0� =>A<C3.-77>4� 8-C3/-7� � ;-B0=,�180�G<B0=<8,�6<=70��
./3F� 8� :.B:*-;�0/<G<./=:�3.C0B7<77>4�3� �7-9>6.83?� ./6-7� =<.K;-� =<90;>4� �,� .C0.057>;� ;7<�
8-@-B.1� 8� 9-=70� 7-;<61<;0;:,� -� 7380*9-� <2<� 7<� C603@=<9<770;:� =� 9<4./=0� ;06.80;:� ?09:� 3@�
:./K1� 6<83� �7-9>61� 90� C60/3=0B<�-2<*0� 5B3�7<*0� -;<638-7.80*0� 5<6<*-,� G/0� 7-@>=-F/� ��w
(?Pmx� y?�7?x� � �� 0//:9-� <;:� .B<90=-/K� C09B<� 070*0� 5<6<*-� =� F�70�=0./0G7:F� ./0607:,� C08:9-�
.049</.1� .� 60..34.83;3� BF9K;3,� 7-� 9-B<G-4A3?� 0./60=-?� 5<.C6<./-770� C60;>.B>� C6090B�-FD
23;3�� �� G<;:� 7<� C0/6<570� 5:9</� ;70*0� 3�93=<731� 3B3� @-C-.:,� 70� <./KB3� 070<� C0B0�3/K� 7-�
7<*0,� �;-B0=-�� /0� ;0�</� 07� 0@7-G<770<� :G373/K� ;-B>;�G3.B0;�BF9<4� 06:�<47>?� 3@� /-;0A73?�
�0@-80=� 3� 9=:;1� 7<50BKA3;3� .:9-;3,� C-� 80/06>?� 5>� 5>B0� C0� 0970;:� A/:6;-7.80;:� :G<738:�
3� C0� 09704� ;-B04� C:A8<�� !63� /0;� 90=0BK./=0=-/K.1� /<;,� G/0� =� ;06.80;� ?09:� 7-� 0./60=-?� .>D
.8-/K� ;0�70,� 8-83?� 6>57>?� 3� @=<637>?� 8� C60C3/-73F� *097>?� C63C-.0=,� /-8,� 8-8� ;70*0� 3@�
C60;>AB<77>?� 9<B-/K� 05>8B3,� 80/06><� 9=-� 3B3� /63� *09-� 5<@� =.183?� ?B<57>?� @-C-.0=� @-� C60D
;>.B-;3� ?091/� 3� 5B-*0C0B:G70� =0@=6-2-F/.1�� �-80� �� 3� <;:,� � ;-B0=:,� 7<� C6<9C3.-/K� 5>� =6<D
;<73,� 80*9-� =0@=6-/3/K.1,� 70� ?0/1� 5� 3� 9=<� 3B3� /63� @3;>� =0� 070;� =01�<� C60@3;0=-B.1,� /0� /<;�
50BKA:F� C0BK@:� :G373/K� ;0�</�

�-�</.1� ;7<,� G/0� .3<� C6<9B0�<73<� ;0*B0� 5>� .B:�3/K� 8� 90./0=<67<4A<;:� 0� C0B0�<733�
-;<638-7.83?� 5<6<*0=� 3@=<./3F� 3� 8� 90C0B7<73F� /0*0,�G/0� G6<@� ;06<CB-=-731� 8-C3/-7-� �6<D
73E>7-� 3@=<./70� 5:9</�

�� C60/G<;� C0B-*-F.1� 7-� =�� C6�=-� ;3B0./3=0<� 6-..:�9<73<,� 90./047>� B3� ;03� ;>.B3,� G/05�
=.<;3B0./3=<4A<4� *0.:9-6>7<� 05� 73?� 908B-9>=-/K� ��

!6<5>=-1� .� *B:50G-4A3;� C0G/<73<;���
%�� W�� "3BB<6

~ H @ J @ Y � K�� \]Y� C�� yzY� *� � 6PT� )S�� O)C*- / / -= � � L , . )EDLK^Y� DP3� � _<� � b � � Y � �	� �� � � �	 � � � � � � 	 �� � $ � " " � � P N�� � �8 � � 	% �
���� U� � � �9 � � � � 	 � � � �Y � � 	 ‚ � 6]]� � ; ) d - _ O�DP3� � _<�

G� 	� (%!6*-� #"� GKzTL� %ˆ )?� GMMJ� 2�� � #56*00� (%!+)�
� %))-$. � D	$.,%"-)6� !-2#� 2�0� &+(%"+0� � *+)-/ �
$-&#* -0 '#/+0� --� 0 �/ �/ . � #"� !%8%$!&#2#� 2�0+� 2.8-$N
0+"#$+� �%,-$%0+� ?&#� 50+ˆ9 %3� #� #"'+)-00-3Y %= �
*-!"+=O� +� #!#8)%/#� #� +* -$%&+0!&#3� 5-* ) -O� )-�+9 -3 �
($#"%/� � .&#<&#2#� 0#! . �� � -2#� $+'%� --� / �/#� (#/ -N
)-"6� %5/#)%)+O� ,"#8� #0O� - ' . ,%� #8$+"0#O� ?/%)!?�
. � /�� /> !#&#8)+2#$#'%?� %� !� "-*O� ,"#8>� />� !� 0%* �
%5/#)%)%� (#2#/#$%"6�#� !#!"#?0%%�"+*#Y0%=� * -!" ���E�
1� � � � � O� X�� GHJ� 1(#$"X-)%� � %))-$+4O� 0#$X-)6� @IHO �
,�� GO� ' �� TO� ) �� @J4�

R"#�8> )+� ( -$ /+?� / !"$-,+� � �� � �� � *+)-/+� !� � %))-N
$#*O� /#� /$-*?� &#"#$#3� #0� $+! !&+5+) � #� $-5. )6"+"+= �
! /#%=� 0."-�Y -!"/%3�� � *+)-/� !"+)� (#!"#?00>*� &#$N
$-!(#0'-0"#* � � %))-$+� %� />!>)+)� -* . � $+5)%,0>- �
*+"-$%+)>O� &#"#$>-� =$+0?" !? � /� "+&� 0+5>/+-*>= �
D(#$"X-)?=� � ())-$+E� /� � � � � � � %� � 	�G��� � +%8#)-- �
%0"-$-!0>*%� *+"-$%+)+*%� ?/)?ˆ "!?� D	 -'#*#!"6O �
. ,%0-00+?� /� �+* ,+"!&#3� 7#)> ( -$-<&#3� &+0<-)?N
$%%� #8� #"( .9 -00>=� /� *#$-� ! . ' + = O� !&#)6&#� #0>= �
!� ($#Y)>=� !� MWK� (#� MLJ� 2#' � %* -)#!6� /� #"( . !&- �
/� *#$!&%-� /#?�%E� 1` } G‡rO� X�� � � � O� ' �� IO� ) �� T W P

TL



GGL4O� %� D� $#'#) � -0%-� #(%!+0%?� &.( -, - !&%=� (#=#N
'#/� !� GMMK� (#� GMIG� 2#'E� 1� � � � � O� X�� GHH� 1(#$"X-)% �
�%))-$+4O� (#$"X-)6� GKJO� ,�� KO� ' �� TGO� ) �� K PTJ4�

@� �*--"!?� /� /% ' . � &$-9 -00>3� 0+� �+* ,+"&-� +) -." �
�!%(� �$!-0"6-/%,� � .50 -<#/ � !� #�/+� � "" .O� ($%/-5-0N
0>3� /� � -" -$8.$2� � *+)-/>*� (#� ( $%& +5. � � &+"-$%N
0>� ‡‡O� &#"#$+?� (# � - )+)+ � . /%'-"6� =#"? � 8>� # '0#2# �
&#$-00#2#� � %"-)? � � ) - . " !&%=� #!"$#/#/ �� 	� $-)?<%% �
#"� LzGM� *+$"+� GMMJ� 2�� � &+"-$%0-� � � !%8%$!&%3� 2-N
0-$+) �2.8-$0+"#$� �%,-$%0� (%!+) � D���0> 0-� %� ($%!N
)+0� &#� *0-� #!"$#/+� � ""+� "#-0!&%3� !>0O� &#"#$#3 �
($#*>Y)-00%&+*� '+0� 8>)� /� +*+0+">O� %� 5+ � 0$-%?"� �
!"/-00>*%� /-"$+*%� "#* .� ! . ' 0 . � &� #!"$#/ . � /#5/$+� �
"("<+� 8>)#� 0 - /#5* #� 0#O� +� ($%8>)%� ($?*#� /� � +*N
,+"&.�� �O� 8 . ' . ,% � /� "#3� ,$-5� /!ˆ � 5%* .O� #50+,-00#* . �
+)-.". �/� �+* ,+"&-� � %506� "+&�#"* -00#ˆ � (#&+5+)+!6O �
Y"#� #0� ($#!%) � #� &$-9 -0%%� -2#O� %� &$-9 -0O� %� 0+. , -0�
(#�$#!!%3!&%� 2#/#$%"6�� � ) ? � &#* (+0%%� !�� ($#*>YN
)-00>*%� /� *#$-� 8>)� "#)*+,#*O� %� "-� ! . ' +O� 0+� &#"#N
$>=� #0� 8>)� /#� /$-*?� 8>"0#!"%� 0+� � ) - .<&%=� #!"$#N
/+=O� "+*#Y 0%=� � %"-) -3 � /� !#2)+!%-� !� 0+Y%*%� !&)#N
0%)O� &#"#$>-� 8-5� / !?&#3� #(+!0#!"%� "+*� � %)% �
%� 8-5/$- '0#� !� =#$#Y -ˆ � '#8> ,-ˆ � /#5/$+"%)%!6 �
/� �+* ,+"&.�� � � 0+(#!) - '#& � ($#!%)� #8� #"($+/)-0%% �
-2#� /� � #8#)6 !& �� �� /�� %�� / �/ . � ($%� !-3� $-)?<%%� !� ($%N
8>/Y%*� !� 0%*� (#$.",%&#* � � *+)-/>*� #"($+/) -0O

&� , -* . � #0� 8-!($%* -$0#-� � -)+0%-� !/#-� #8•?/%)���E �
1� � � � � O� X�� TWO� '�� KTO� ) �� GP T� #8 �4�

W� 1;�*�� ($%*-, �� @� &� '#&�� @� #� /"#$#3� A&!(- '%<%%� 7-$%02+�
%� � %$%&#/+�

K� � * --"!?� /� /%' . � !-&$-"0+?�A&!(- '%<%?��$-0%<>0+�P �
� -/+Y #/+� 1GMLLP GMMJ� 22�4� (#� %5.,-0%ˆ � %� #(%!+0%�̂
� ) - . " !&%=� #!"$#/#/� %� (#8-$ - � 6? � � )?!&%�� �0+ �
(#)#� %)+� 0+,+)#� 0+.,0#* . � &+$"%$#/+0%ˆ � � ) -. "N
!&%=� #!"$#/#/� %� � )?!&%� %� '+)+� 0#/>3� "#),#&� &� #$N
2+0%5+<%%� '$ .2%=� $. ! !&%=� A&!(- '%<%3�� � #'$#80--�
#� '#&.* -0"+=� A&!(- '%<%%� !* � � H*PnL/=) , � B� � 5 � �
� -&$-"0+?� A&!( - '%<%?�� � +2+'+0O� GHMT�

L� �#,%0-0%-� � %))-$+� D� (%!+0%-� *#$!&%=� (."-Y -!"N
/%3� 0#� � - '#/%"#* . � #&-+0 . � %� 0#� 	#!"#,0#* .� *#$ˆ �
!� $#!!%3!&#3� !"#$#0>� .,%0-00>=E� #(.8)%&#/+0# �
/� � .$0 +) - � D� � -* -!?,0>-� !#,%0-0%?� &� (#)65- �
%� . / - !-) -0%ˆ � !) . � +9 %-E�1� � 8 �O� GMKIO� " �u ‡‡Pu ‡‡‡4�

M� � *+)-/� . ,+!" /#/+) � /� A&!( - '%<%?=� � )-0%!0-$+ �
0#� �0+'>$ˆ � )-"#* � GML@� 2�� %� 0+� � .&#"&. � /� GMLW� 2�

I� 	� � � � � � � 8>)%� ($#!*#"$-0> � � .$0+)> � !"+"! �!-&N
$-"+$?� �&+"-$%0> � ‡‡� �#56*%0+� 5+� GMMJ� 2 �O� #'0+&#�
&+&%=�)%8#� .&+5+0%3� #� '#&)+'- � %*(-$+"$%<-� %�
($%0?">=� $-Y -0%?=� 0-� #80+$ . � -0# �� � +� !+*#*� '#N
&.* -0"-� 0%&+&%=� (#* -"O� /� "#*� ,%!)-� $-2%!"$+<%#0N
0>=O� 0-� %* --"!?�� 	� ( -$-(%!&-� � %))-$+� "+&� -� 0- �
#80+$ . � -0# � #"/-"+� � #56*%0+� 0+� D($-'!"+/)-0%-E�

GT�� �C� ���������� ��������������������� ������ ������
•� �� &� �07907,� �ntl�� 17=-61� ���n� *�

�31/<BK7<4A34� *6-P,� ;3B0./3=<4A34� *0.:9-6K�
� � � �� ��� .�=:� 3;<B� :�<� 1� G<./K� 9070.3/K� 0� :C06704� -;<638-7.83?� �3/<B<4� C6</3/<B>F./3�

C0=370=-/K.1� @9<A73;� :@-807<731;�� �� 8-8� 08-@-B-.K� 07-1� 7>7<� 7<� 0973;3� :�<� :*60@-;3,� 70�
.-;>;� 9<B0;,� /0� C0G3/-F� 1� .<51� 051@-77>;� C635-=3/K� 8� /0;:� /<C<6K,� G/0� 50./07.83<� �3/<B3�
70�C635>/33� =� �0./07� /6<?� 0/.F9-� 806-5B<4� .� G-<;,� .056-=A3.K,� ?0/<B3� C637:93/K�3?� 056-/70�
=0@=6-/3/K.1� .0� =.<;� 3?� *6:@0;,� 70� C0� =./6</3=A<4.1� =� /0;� ;<9B3/<BK70./3� =>56-B3� .� 07>?�
=<.K�G-4� 3� C0560.-B3� =� ;06<� 5<@� 7-3;-B<4A<*0� C63� /0;�C0=6<�9<731� 96:*3?� /0=-60=� l�� !63;<6�
.<4�0C-.<7� 9B1� C<6<9:� 3� 7<� 0./-=B1</� :�<� @9<.K� 73� ;-B04� 7-9<�9>,� G/05�3@� 0/0.B-770*0� =� @9<AD
7FF� �;<638:� 80B3G<./=-� G-F� 5>B0� /-;0� G/0�B350� 6-.C609-70� .� 7-95-=0G7>;3� C0� �� C<7.0=� 7-�
P:7/� C0AB37-;3,� 0/� G<*0� ;373./<6./=0� /<61</� @7-/7>4� 90?09,� 7-� 80/06>4� 070<� :�<� 3� .G3/-B0�
=� 90C0B7<73<� 7-9057>?� 7-� .<4� *09� .:5.3934�� �;<7KA3/.1� 07>4� 3� 0/� /0*0� @-;<A-/<BK./=-,� 80D
/060<� C603@0AB0� @9<.K� =� C60AB0;�q� ����� *�� =� 86<93/<� 3� =0� =.<4� /06*0=B<� =0052<�� �0� .0� =.<;�
/<;� .3B-� 3� C0=<6?70./K� 7-./012<*0� @9<A7<*0� ;373./<6./=-� 7<� ;0�</� 0./-=-/K.1� =� 7<90./-/8<�
9<7<*,� ?0/1k5>� 3� 7-� .-;><� G6<@=>G-47><� =0<77><� 05./01/<BK./=-�

�� .0=<6A<77<4A3;� =>.080C0G3/E73<;���
�B<8.<4� ":.37�!:A837

� #).,-0#� T@� X-/$+)?� GMMW�

@5 O #Y � K�� '/)nA/-_� #)33--� 3� @/E*-A>Y � )/� � zy€xY� C�� \x6Y� *� � 6yw 6x� )S�� O)C*- / / -=Y � DP3� � _<�

G� �+,+)#� '#&.* -0"+� #( .9 -0#�� � -,6� %'-"� #� !#!"#?0%%� !-03%� � +0%0.� #"� WzGK� X-/$+)?� GMMW� 2�� !##89+)�
+02)%3!&#2#� X)#"+�� B� D� #!)- '0%-� %5� 7#!"#0+� (%!6*+� #"� @� 2-0/+$?� . / - �

T� � *--"!?� /� /% ' . � D8#!"#0!&#-� ,+-(%"%-E�� GL� ' -& +8$? � F� $?ˆ"� #� !#/-$Y -00#3� "+*#� "%Y %0-O� $+/0#� � - � &+&
GMM@� 2�� 2$ .( (+� (+"$%#"#/� 7 #!"#0+O� (-$-#' -/Y %!6� %� #� "/ -$ '#* � "+*#Y 0%=� � %"-) -3� 0+* -$-0%%� 0-� (#�
/�%0'-3!&.ˆ � # ' - � ' .O� ($#0%&)+�0+� +02)%3!&%-� ! . '+O� ;� /%<#/+"6!?� 0+)#� -00#3� 0+� ,+3� (#'+"%�� 	 ! - � "+� �
0*-/Y%-� 0+� 8#$" . � 8#)6Y %-� (+$"%%� ,+?O� %� />8$#!%�� O;*#Y0%-� � -09%0>� X#$*+)60#-� ($%0?)%� #8?5+"-)6�
)+� /� *#$-� @WT� "ˆ&+�� � - '#/#)6!" /#� 2#$#� +0 � 8>)#� �z— z!" /# � ,+ˆ� 0-� .(#"$-8)?"6� /($-'6� /#/!-E� 1� 	 � � O �
/>5/+0#� ($-'#!"+/) -0%-* � � !" �� 0 ' !&#3� &#* (+0%%� ;�X�� �0#Y-0%?� �$!!0%� !� � 02)%-3O� #0�� @KzLO� ' �� TLGO
($+/+� *#0#(#)60#3� ($# '+ � %� ,+?� 0+� )62#"0>=� . - ) # �� �) ���TKPTL4�
/%?=�� � + !+? !6 � (# )# � -0% ?O� !)# � %/Y -2#!? � /� 7#! �� S� � )#/#� D($#Y)>3E� #50+,+)#� /� Ž u ‡‡‡� /�� 0-� D%$-'>�
"#0-� (#!) - � A"%=� !#8> "%3O� � . !%0�� .Y &%0� /� '#0-�� ���'.9%3EO� +� D($#Y-'Y%3E�



G@�� �C� C������� � ��� �R��
r���!</<65:6*� M� �0=*0609�M��>A734� �0B0G<8,� ;-4�3F7K� ���n� *�s

� � � �� ">� C635>B3� =� !</<65:6*� �� ;-1� ���n� *�� 080B0� H� G-.0=� =<G<6-� 7-� -7*B34.8:F� B373F,�
3B3� P-8/063F,� 80/06-1� 056-2<7-� 8� �<=<,� .-;04�9B37704��6<8<� =� 3;C<633,� <.B3� 7<� .G3/-/K� �0BD
*3 l�� �.<� 90;-� @9<.K� ./601/� 3@� 836C3G-,� -� @-:0;� A/:8-/:61/�B � 5<B1/�� �73�05>G70� /6<?V/-�7><,�
50BKA3<,� C60./067><�3�=;<./3/<BK7><,� =0@B<,�8-�90*0� <./K�9=06� 3�9=060=><�C0./60483,� -� /-8�<�
807FA73,� 80/06><� /17:/.1� 90� .B<9:F2<4� :B3E>,� 3B3� 96:*04� B3733,� C60./36-1.K� 7-� 6-../01D
73<�7<� ;<7<<� ��mMlmm�P:/0=�� �0;-� C0./60<7>�=� .=0<*0� 609-� C-63�.80;� ./3B<,� 70� 7<� ./0BK�3@>D
.8-77>� =7:/63,� ?0/1� 3� =<.K;-� 7-C0;37-F/� /<�C0� =7<A7<;:� =39:�� �� *0609<� =.<*0� 0937� -7*B34D
.834� /6-8/36,� 80/06>4� 6-.C0B0�<7� 7-� B3)74E]�� @-=.<*9-/-1;3� @9<.K� 8-C3/-7>� .:90=,� 350� ;-B0�
8/0� 3@� C:/<A<./=:F2<4� -63./086-/33� @-<@�-</� =� �0..3F�� �=03;3� 0G<6/-731;3� V/-� B3731� 7<D
.80BK80� 7-C0;37-</� C0B:;<.1E,� 3� 3@� 0970*0�<<� 807E-� ;0�70� :=39</K� 96:*04�� 	<� C<6<.<8-F/�
/63� 8-7-B-� .� /6<;1� 6-@=097>;3� ;0./-;3,� G/0� .0@9-</� :905./=0� 9B1� .:90=,� 7-C6-=B1F23?.1�
=� =<6?7FF� G-./K� *0609-,� 350� C<6<=0@3/K� /0=-6>� C0� .:A<� C0G/3� 7<� C-� G<;,� 3� *6:@>� 0/� /-;0�73�
@-536-F/� C0� =09<���� I� �� &� �

��� ;-1� T;<./7>4� C6-@9738� =<.7>U� 0/;<G-</.1� .� 50BKA04� /06�<./=<770./KF�� �;C<6-/63E-�
.0� .=3/04� C63<@�-</�=� ;-B>4� B</734�9=06<E,� 3;<7:<;>4� 	8-/<637*0P0;,� G/0� C63;<670� =� l� ;3D
B1?� 0/� *0609-�� �� 0/C6-=3B.1� /:9-� ;<�9:� n� 3� �� G-.-;3� C0C0B:973�� �80B0� C0B0=37>� A<./0*0�
C01=3B-.K� <<� 3�� =�=0� =� .0C60=0�9<733� =<B380*0� 871@1� 3�=<B3804� 871*373,� 7<.80BK83?� 871@<4�
3� 871*37K,� 50BKA37./=-� *0.:9-6./=<77>?� ;:�<4,� 7<.80BK83?� 370./6-77>?� C0.B-77380=� 3�
=0.K;3� P6<4B37�� $/0;:� .0C:/./=0=-B0� 0*60;70<� ./<G<73<� ;<B80*0� 9=0617./=-� 3� @7-/3,� 0/G<*0�
.� /6:90;� ;0�70� 5>B0� 8:9-�B350� C604/3�

�0./:� 3;C<6-/63E-� 080B0� �� P:/0=� 3� �� 9F4;0=,� .806<<� C0B7-1,� G<;� ?:9-1,� 9<6�3/.1� .� 90D
./037./=0;,�C0905-F23;�E-6./=<7704�0.05<�� � -� =39�<4�7<� ;<7<<� nl� 3� 7<� 50B<<� n��B</�� !06-=71=D
A3.K� .� -BB<<4,� =<9:2<4� 8� 9=06E:,� /-;,� *9<� 90� 7<*0� 0./-=-B0.K� C63;<670� �m� 1690=,� 07-� =>AB-�
3@� 8-6</>�� 	<� �9-B� C639=067>4,� 9<6�-=A34� .8-;<<G8:,� 053/:F� 86-.7>;� 5-6?-/0;� .� @0B0/04�
=>A3=804,� 7-� 80/06:F� 07-,� 6-=70� 8-8� 3� =<B3834�871@K�.� 871*37<4,� ./:C-B3,� =>?091�3@� 8-6</>�
3� .-91.K� =� 7<<�� �7-� C63<?-B-� .� 7<C086>/04� *0B0=04,� -� 09<�9-� <<� 5>B-� :86-A<7-� B3AK� 7<;70D
*3;3� 96-*0E<77>;3� 8-;71;3�� � -� *6:93� :� 7<<� .B<=-� 86-.0=-B3.K� 9=-� 069<7-� M� .=�� )�796<1�
3� .=�� 	8-/<637>�� 	2<� 0937� 069<7� M� .=�� %<06*31� M� 5>B� =>A3/� 7-� <<� 09<1733�� � -� 7<4� 5>B0�
5<B0<� .0� .=37E0=>;�0/B3=0;�3�G<6704�0/9<B804�CB-/K<�3� /:PB3� .� 50BKA3;3�8=-96-/7>;3�C61� D
8-;3,� :.>C-77>;3� 563BB3-7/-;3�� �>491�3@� 8-6</>,� 07-� C<6=>;� 9<B0;� C63=</./=0=-B-� 7-609,�
C08B073=A3.K� <;:,� 8-8� V/0� 9<B-F/� ;:�G37>,� -� @-/<;� �B-71B-.K� /-8� 8-�9><� �M�� A-*0=�� �<�
*0=061� 73� .B0=-� 73� .>7:� .�90G<6KF,� 73� 80;:�B350� <2<,� 07-� =0AB-� =0� 9=06<E,� *9<� <4� 5>B� C09-7�
80P<,� 3� =.806<� C01=3B-.K� .70=-�� 	<� =<B� *6-P� !0/<;837,�� -� *6-P� �6B0=� 7<.� <<� AB<4P,� 70� 07-�
/-8�3� 7<� @-*0=063B-�� �<B3834� 871@K� 080B0� �� P:/0=� �� 9F4;0=� 60./:,� .B0�<7�7<� ?060A0,� 70� 3� 7<�
9:670,� .�B3E0;�C0B7>;�3� 86:*B>;,� 80/060<� 7<� 3@05B3G-</�73G<*0� C63;<G-/<BK70*0� 3B3� =>9-FD
2<*0.1�� �5B38� <*0� G3./0� 7<;<E834�� �<B38-1� 871*371� .806<<� ;3B0=397-,� G<;� 7<86-.3=-,� 3� 7<D
.80BK80� =>A<� 871@1�� �7-� =<.K;-� .8B077-� 8� C0B70/<� 3� .3BK70� .:/:B3/.1�� �� 7<4� 0G<7K� ;-B0�
=<B3G<./=<770*0���� n

r�� 3F71s�� ">� C635>B3� =� *0609� �0=*0609� M�=� ���� =<6./-?� 0/� !</<65:6*-�� �� C60AB0;� 07�
C0BK@0=-B.1� .B-=04�3� 5>B� =� 50BKA04� .3B<�� 	*0� 086:�-F/� /63� 50BKA3?� @<;B17>?� =-B-� =>.0/04�
lm� P:/0=� 3� 6=>� �l� 3� ��� P:/0=� *B:53704]� C0C-./K� =� *0609� ;0�70� C0� :@83;� ;02<7>;� 9060*-;��
�7� 3@053B:</� E<68=-;3� T3?� 7<� ;<7<<� �mU,� 80/06><� =� 50BKA37./=<� .=0<;� 3;<F/� C0@0B0G<77><�
8:C0B-,� -� 0G<6/-731;3,� 8-8�3� C0� =.<4� ./6-7<,� 7-C0;37-F/�0CB</<77:F�5:/>B8:�� �-;� *0609�@-D
./60<7� 86-47<� 5<.C06190G70� 3� 9:670]� 90;-� 3@� 9<6<=-� .� 86>A-;3,� 86-1� 80/06>?� =>./:C-F/�
C63;<670�7-� �m�P:/0=�3�056-@:F/�7-=<.�� �>;0=><� /6:5>,� /-8�<� .9<B-77><�3@�9<6<=-,� :86-A<7>�
6-@7>;� :@060;,� C09057>;� /0;:,� 8-804� =./6<G-</.1� 7-� 83/-4.83?� 0*6-9-?,� G/0� =>*B193/� =<.KD
;-� 7<B<C0�� %0609� ./03/� 7-� ;>.:O� .� 09704� ./0607>� <*0� M 0@<60� �BK;-,� -� .� 96:*04� M� 6<8-� �0��
*<6� �,� /<8:2-1� 7-� .<=<6� 3� =C-9-F2-1� =� �-90�.80<� 0@<60,� 0/8:9-� C61;04� C:/K� 7-� !</<65:6*��
�3637-� �0*<6-� C63;<670� C0B;3B3]� G<6<@� 7<*0� C<6<560A<7��=<.K;-� ?060A34� ;0./,� -� : � 5<6<*0=�
;70*0� 6>5-E83?�B0908�� �@<60� 0G<7K�50BKA0<]� 3@� *0609-� 7-� 7<*0� 0/86>=-</.1�C6<86-.7>4�=39� ���
">� C605>B3� @9<.K� 9<7K� =� 052<./=<� *<7<6-B-� �3=<6.-�3�0.;0/6<B3�CB0/37:,� 80/06:F� 07� .006:D
�-</� 9B1� @-9<6�-731� =09>� =� @-.:AB3=0<� =6<;1�� � -� 6-@B3G7>?� 6-50/-?� :� 7<*0� @-71/0� 0/� ��mm�
90� nmmm�G<B0=<8�� �7�0/86>B� *0609.804� ABF@� 3,� 9-5>�C08-@-/K�7-;� .C0.05� C60?0�9<731� .:90=,�
C60C:./3B� G<6<@� 7<*0� 5-68:� .� C<7K804� 3� �<B<@0;�� �� V/0� ;<./0� .Z<@�-F/.1� =.<,� 8/0� C635>=-</�
3@�6-@7>?� 807E0=�6:..83?�=B-9<734� TV/0/� *0609�7<� ;370=-/K�73�0970;:� .:97:�3�=.<�073�90B�7>�
@-CB-/3/K� 7<50BKA:F� C0AB37:� <<� =�=:U�� 	2<� =� C0@-C60AB0;� *09:� V/0/� ABF@� C637-9B<�-B

TI



G-./70;:� B3E:,� 9=061737:,� C6<983� 80/060*0� =@1B3� <*0� 7-� 0/8:C� :� !</6-� �<B380*0�� �� ;-1� C0�
;<./70;:� TC0� 7-A<;:� �<� ���*0� �U� V/0/� 9=061737� C60C:./3B� G<6<@� CB0/37:� �Hm� 5-608,� =� /0� =6<;1�
8-8� C63;<670� <2<� Hmm� 0�39-B3� .=0<4� 0G<6<93�� � -�9-1� =<@B-� *6:@� =<.0;� 0/� �� 90� �� />.�� C:90=�
TC:9� 6-=<7� I�� -7*B34.83;� P:7/-;U�� �9704� C<7K83� 5>B0� 080B0� �mmm� C:90=�� �:9-� @-C0B73B3�
6<8:� 7-� C60/1�<733� 7<.80BK83?� ;3BK�� �B1� /0*0� G/05>� :C6-=B1/K� /-83;� .:970;,� 7<05?093;0�
�mM�n� G<B0=<8�� �5>G70� 9B37-� <*0� .0./-=B1</� 080B0� �m,� -� A3637-� M� Im� P:/0=]� :� 73?� @-0./D
6<77><� 70.� 3� 806;-�� �=3*-1.K� 3@� �35363,� .:9-� .� �<B<@0;� 90?091/� 90� !</<65:6*-� @-� C0B/06-��
9=-� *09-,� -� .� C<7K804� M� @-� *09���� �
?� � � � � 	 � � P� ! � 	 ��" � � � � � � � ?� " � 	 � � � � � � N"" 	 � � � � � 	 � � � O)C*- / / -= � � L , . )EDLK^Y� L/E*� � _<�

G� 	� 0+,+)-� '0-/0%&+� � ) )A$� #(%!> /+)� !/#-� ( . "-Y -!"N
/%-�%5� �02)%%�1&#"#$.ˆ �(#&%0.) �TJ �+($-)?4� /� � ��� -N
"-$8.$2� !� 0-($#'#) � %"-)60> *%� #!"+0#/&+*%� / �
R )6!%0#$-� %� � #( -02+2-0-�

T� � ) )A$� #Y %8+)!? �� � -/+� 0-� ?/ )?)+!6� /"#$#3� (# �
($#"? � -00#!"%� $-&#3� /� �#!!%3!&#3� %*(-$%%�

@� � )- ' .-" � #(%!+0%-� ( )+0%$#/&%� � ��� - " -$8.$2+� %� -2# �
#!0#/0>=� 5'+0%3�

W� � +) -- � � ) )A$� #(%!> /+)� #&$ . � -0 %-� �&+"-$%0> � ]‡O �
' /#$-<� %� -2#� #&$-!"0#!"%O� ($%2#$#'> � � ��� - " -$8.$N
2+O� $+50> -� !"#$#0> � ( -" -$8.$2!&#3 � � %50 %O� (#!-9 -N
0%-� Y&#)>� ' )? � 8)+2#$#'0> =� ' -/%<� ($%� *#0+!">$- �
!/�� �&+"-$%0> � 0 -(# '+) -& . � #"� 2#$#'+� %� !/#3� #"• -5' �
/� � #!&/. � G� %ˆ 0?� /* -!"-� !� 8$%"+0!&%* � (#!)+0N
0%&#*� �+00%02#* �

GW�� ���������� � ������������������� � �����������
•� nl� �07907,� l�� 3F71t�� 3FB1� ���n� *�

�31/<BK7<4A34� *6-P,� ;3B0./3=<4A34� *0.:9-6K�
�0/1� 50BKA-1� G-./K� /-47>?� <�� =<B380563/-7.80*0� =�=-� .0=</7380=� 3� 7-?093/.1� /<C<6K� C0�

.=03;�9<6<=71;,� /0� 7<� ;<7KA<� /0*0� 9<6�-/.1� 05>870=<77><� C63� 9=06<� .0=</>�C0� 9=-� 6-@-� =� 7<D
9<BF,� 3� /<;� 7-3C-G<,� G/0� 90?09123<� 7>7<� .F9-� 3@� �;<6383� 3@=<./31� ./-70=1/.1� 9<7K� 0/0� 971�
3� BF50C>/7<<,� 3� =-�7<<�� !0.B<973<� 0//:9-� C0B:G<77><� C09/=<6�9-F/� C6371/0<� /-;0� 7-;<D
6<73<� C6<86-/3/K� .� �7*B3<F� =.F� /06*0=BF�90� /<?� C06,� C08-� 7<� 5:9</� :73G/0�<7� -8/� 0� C<6<70.<�
C06/-� 3@� �0./07-� =� � -B<;0�,� C6<=6-/3/K� @<;B3,� 7-� 803?� C603@=093B.1� 7-C6<9K� .<*0� /-5-8,�
=� ?B<50C-?0/7><� 3� =>;>AB1/K� =.183<� 96:*3<� .C0.05>,� G/05� C637:93/K� @9<A7<<� C6-=B<73<�
:73G/0�3/K� :@-807<77><� 0� �0./07<� -8/>� l�

�B1� 7-39<4./=3/<BK7<4A<*0� C603@=09./=-� C0� /0;:� C6<9B0�<70� :�<� .0@=-/K� 9<C:/-/0=�
=.<?� C60=37E34� 3� 7-� 807*6<..<� .<;� 6<A3/<BK70� 0C6<9<B1/K� 0� =.<?� =C6<9K� C0/6<57>?� 3� C0B<@D
7>?� ;<6-?�

"<�9:� /<;� �<� *<7<6-B� %<9�<� .0./-=3B� :�<� 70=>4� =� �0./07<� .0=</,� 7<� /0BK80� 5<@� =.180*0�
9-BK7<4A<*0� .:C60/3=B<731,� 70� 3� .� C061980;� <2<� C63/0;�� !<6=>4� /-;0� �-6� 7-G37-</� 1=70�
:�<� C<6<;<71/K.1� =� :;<6<770./K,� 3� <./B3� �3/<B3� 070*0� .0*B-.1/.1� =>CB-/3/K� E<7:� =� ;06<�
C0560.-770*0� G-F,� /0� =<601/70,� G/0� 3� :@-807<77>4� C60/3=� 3?� -8/� 0./-7</.1� 5<@�3.C0B7<731�
��=.<� .33� 6-.C63� ;0*:/� G6<@� /0� �<� .-;0<� 807G3/K.1� .� =0../-70=B<73<;� /-;0� /3A37>� 3� /06*0=D
B3� C0�C6<�7<;:�

�-=-B<6� !37/0,� 70=>4� C06/:*-BK.834� ;373./6,� C635>=� .F9-� /6</K<*0� 971,� 5>B� .<*0� :/6-�
90C:2<7� 7-� C<6=:F� 8� <�� =<B380563/-7.80;:� =�=:� -:93<7E3F�

�� .0=<6A<77<4A3;� =>.080C0G3/-73<;���� �
�B<8.<4� ":.37�!:A837

�#).,-0#� GH� %ˆ )?� GMMW�� � � Bœ

@ 5 O # Y � K�� '/)nA/-_� #)33--� 3� @/E*-A>Y � )d� � zy6xY� C�� \x6ƒ� ) �� 6 { { w6{6� )S�� O)C*- / / -=Y � DP3� � _<�

G� 	� #"/-"� 0+� D8#!"#0!&#-� ,+-(%"%-E� +02)%3!&#-� ($+�� �Y-30>3� /� *#$-� ,+3�� � # ' /#5� .&+5+00> =� "#/+$#/
/%"-)6!"/#� %5'+)# � $-($-!!%/0> -� /� #"0#Y -0%%� �� '#) � -0 � 8>)� #!.9 -!" / )?"6!?� , -$ -5� (#$"� !#!- '0-2#
� +!!+,.!-"!+� +&">O� #'0%*� %5� &#"#$>=�1} k j fkm � r kaf� B� 2#$#'+� � -3)-*+�
`of� #"� @G� *+$"+� GMMW� 2�4� 5+&$> /+) !?� 7#!"#0!&%3�   �T;� � 5'+0%-� $-($-!!%/0> =� +&"#/� />5/+)#� /� � +!!+,.�
(#$"�� � 02)%3!&%-� /#-00>-� &#$+8)%� 8)#&%$#/+)%� ;��� ! -" !- � / # )0 . � ($#"-!"+�� G@� *+?� 0+� !#8$+0%%� �%"-)-3
7#!"#0O� %� / !?&+?� "#$2#/ )?O� 5+ � %!&)ˆ , -0%-* � '# �� ;� 7#!"#0+� 8>)#� ($%0?"#� $-Y -0%-� #� ($-&$+9-0%%
!"+/&%� /� 2#$#' � ($#'#/#)6!"/%?� ' )? � 0+!-) -0%?� %� / !?&#3� "#$2#/)%� !� * -"$#(#)%-3�� � +&� (%!+)� � .!%0�
($%(+!#/� ' )? � 8$%"+0!&%=� /#3!&O� (#)0#!"6ˆ � ($ -�� � .Y &%0� � +0%0. � TW� %ˆ 0?zK� %ˆ )?� GMMW� 2 �O� %5/-!"%?
&$+9+)+!6� '#� (#) . , -0%?� &#* (-0!+<%%� 5+� />8$#�� %5� � * -$%&%� (#'" / -$ � '+)%� D0+*-$-0%-� "+*#Y0%=

K� � #�/%'%*#* .O� $-&+� 	 #)=#/ �
L� � 5� !# ' -$ � +0%?�5+(%!-3 � � ) )A$+� ?/ !"/ .-"O� ,"#� /�A"#* �

*-!"-� !"$+0%<>� -2#� $ .&#(%!%� 0+=#'?" !? � /� 0-($+N
/%)60#3� (#!) - '#/+"-)60#!"%�� � .* -$+<%?� !"$+0%< �
@@� %� @W� '#) � 0+� 8>"6� %5*-0-0+� 0+� WM� %�WI� %� !##"/-"N
!"/-00#� (-$-0.* -$#/+0> � (#!) - ' . ˆ 9 %-� !"$+0%<>� �
� 5* -0-0%-� 0.* -$+<%%� (#&+5> /+-"O� ,"#� � ))A$� (#N
&%0.) � � # /2#$#' � 0� 0+($+/%)!?� /� 	>Y0%3� 	#)#,-&O �
/$-* -00.ˆ � $-5%'-0<%ˆ � 0#/2#$#' !&#2#� 2-0-$+) �2.N
8-$0+"#$+� 2-0-$+)+� � ) /-$!+�

M� �+&� /� '#&.* -0"-�
I� � ( .9 -0#� #(%!+0%-� '+)60-3Y -2#� (."-Y -!"/%?� %5 �

	>Y 0-2#� 	 #)#,&+� , -$-5� � /-$6� /� � #!&/.�

TH



� ��� -"-$8.$2� /� !-$-'%0-� Ž u ‡‡‡� / �



’������ & �̂ %a
������ O
S� E� –� S�G�„ i˜�i�B
j� � j � cjj9 GGSG
G� W ™ Sìm S
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