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'()*+,-.��'/0*'12��*-'1+,3-(,,(4(�5(,1/(67��)+
-'891+,-7:-�7*0/,(4(�(/;<-7�,+�-,('1/+,,9=

8(6-4(,+=�,+>+6-'?�2��,'1-1;10�+1(:,(@�A,0/4--�8(
-,-3-+1-20� �&�&
;/>+1(2+� 2� 5(,30� ��BC� 4(*+&� D1-
-''60*(2+,-7�2()46+2-6-��&
&
-5(-,E�(120>+.F-@�)+
/+)/+G(15;�/+*-+3-(,,(4(�H(8/0*060,-0�*+1�2)/92(2IE
+5;'1->0'5(4(�-�A6051/(:+4,-1,(4(�:01(*(2�/04-'1/+�
3--E�-�$&�&
;/>+1(2E�8(*�/;5(2(*'12(:�5(1(/(4(�8/(�
-)2(*-6'7�/+*-(=-:->0'5-@�+,+6-)�8/(*;51(2�2)/9�
2(2� '�306?.�(8/0*060,-7�('(G0,,('10@�5(,'1/;53-@
+1(:,9=�-�2(*(/(*,9=�G(:G&
�+G(1+�8(�(G,+/;<0,-.�-,('1/+,,9=�7*0/,9=�2)/9�

2(2�2�+1:('J0/0E�(�5(1(/9=�,0�2'04*+�'((GF+6('?�2
80>+1-E�8/(2(*-6+'?�(*,(2/0:0,,(�'�/+G(1+:-�8(�'(�
)*+,-.�4+)(2(@�30,1/-J;4-�*67�/+)*060,-7�-)(1(8(2
;/+,+�-�8(1/0G(2+6+�8/-260>0,-7�),+>-106?,(4(�>-'6+
,+;>,9=�'(1/;*,-5(2� �-�-,<0,0/(2��,'1-1;1+&
�+;>,9@�/;5(2(*-106?�8/(G60:9��&
&
-5(-,�/+'�

':(1/06�2'0�2():(<,90�21(/->,90�AJJ0519�7*0/,(4(
2)/92+� -� (1(G/+6� -)� ,-=� ,+-G(600� 8/-4(*,90� *67
-'8(6?)(2+,-7�8/-�/+)/+G(150�'/0*'12�*+6?,04(�(G,+�
/;<0,-7�7*0/,9=�2)/92(2&��+''5+<0:�(�,-=�25/+130&
�I�
�,+>+6;�/+G(1�G96(�-)20'1,(E�>1(�+1(:9�/+*-(�

+51-2,9=�('5(65(2�*060,-7�7*0/�;/+,+�KCB�-�86;1(�
,-7�KC�E� 8(8+*+.F-0� 8('60� 2)/92+� 2� +1:('J0/,9@
2()*;=E�('0*+.1�,+�:06?>+@L-=�>+'1-3+=�+A/()(67=E
2'04*+�8/-';1'12;.F-=�2�2()*;=0E�-�:(4;1�,+=(*-1?�
'7�1+:�2�10>0,-0�:,(4-=�*,0@�*(�298+*0,-7�,+�8(20/=�
,('1?� )0:6-&��0*('1+1(>,+7� >;2'12-106?,('1?� ';F0�
'12(2+2L0@�2�1(�2/0:7�+88+/+1;/9�,0�8()2(676+�,0�
8('/0*'120,,(� ,+G6.*+1?� /+*-(+51-2,('1?� ('5(65(2
*060,-7�8(�8(29L0,-.�/+*-(+51-2,(4(�J(,+�+1:('�
J0/,(4(� 2()*;=+&� �&
&
-5(-,� 8/0*6(<-6� '(G-/+1?
/+*-(+51-2,90� +A/()(6-� '� 8(:(F?.�J-6?1/(2��01�
/7,(2+E� )+:0,0,,9=� 8()<0� ,+� =6(8>+1(G;:+<,;.
15+,?�HG7)?IE�2�'803-+6?,9=�;'1/(@'12+=�M�4(,*(6+=
�����H�0,1/+6?,9@�+A/(4-*/(*-,+:->0'5-@�-,'1-�
1;1�-:&��&�&�;5(2'5(4(IE�;'1+,(260,,9=�,+�'+:(60�
1+=&��<-4+,-0�J-6?1/(2�8('60�(5(,>+,-7�8(601+�'+�
:(601+�8/-2(*-1�5�;206->0,-.�,+�,0'5(6?5(�8(/7*�
5(2� ;*06?,(@� +51-2,('1-� 2� )(60E� 2� /0);6?1+10� >04(

(,+� '1+,(2-1'7� G(6?L0� J(,+� -� 8(� =+/+510/;� 00� β �
/+'8+*+�:(<,(�(8/0*06-1?�*+1;�2)/92+&
�(8/('�(�2():(<,('1-�(8/0*060,-7�:(F,('1-�7*0/�

,(4(� 2)/92+� 8(� /+*-(+51-2,('1-� 8/(*;51(2� 2)/92+E
+5;'1->0'5-:�-6-�'0@':->0'5-:�:01(*(:�2���BN�4(*;�,0
2(),-5+6&��+G(19�8(�(G,+/;<0,-.�-,('1/+,,9=�7*0/�
,9=�2)/92(2�G96-�(4/+,->0,9�;'1+,(260,-0:�'+:(4(
J+51+�2)/92+�-�(8/0*060,-0:�04(�*+19&���,05(1(/9=
'6;>+7=�8(�/+*-(=-:->0'5(:;�+,+6-);�'(G/+,,(@�+5�
1-2,('1-�:(<,(�G96(�;'1+,(2-1?�=+/+510/�2)/92+�M
+1(:,9@�-6-�10/:(7*0/,9@&
�(�*(4(2(/0,,('1-��&�&
;/>+1(2+�-��&
&
-5(-,+�'

�-,-'10/'12(:�(G(/(,9������*67�'G(/+�+A/()(60@
G96-� 29*060,9� 1/+,'8(/1,90� '+:(6019&� �A/()(6-
'(G-/+6-'?�2(�2/0:7�8(601(2�'+:(601(2�2�+8/060�:+0
��BN� 4(*+� 2*(6?� )+8+*,(@� 4/+,-39� ����� H1/+''+
�0,-,4/+*�M�
*0''+I&�
GF+7�8/(17<0,,('1?�8(601+�'
(*,-:-�-�10:-�<0�J-6?1/+:-�'('1+2676+�C�MB��19'7>
5-6(:01/(2�H2�10>0,-0����*,0@�G0)�':0,9�J-6?1/+I&
�0/29:�G96�)+/04-'1/-/(2+,�/+*-+3-(,,9:�:01(�

*(:�10/:(7*0/,9@�2)/92�KO�J02/+67���BN� 4(*+�H8(
:0'1,(:;�2/0:0,-�M���:+/1+I�,+�+1(660�$-5-,-�H�+/�
L+66(29�('1/(2+E��-=-@�(50+,I&��+1+�A1(4(�2)/92+
G96+�=(/(L(�-)20'1,+E�8('5(6?5;�(1�,04(�8('1/+*+6-
78(,'5-0�/9G+5-E�,+=(*-2L-0'7�,+�5(/+G60�!�;5;/.�
�+/;"�2��PB�5-6(:01/+=�(1�A8-30,1/+�2)/92+E�-�(G
A1(:�G96(�:,(4(�8;G6-5+3-@&
�('5(6?5;�'+:(601,9@�'G(/�/+*-(+51-2,9=�+A/()(�

60@�G96�'6;>+@,9:�8/(30''(:E��&
&
-5(-,�8(/;>-6
'2(0:;�'(1/;*,-5;�%&�&Q0/G-,0�/+)/+G(15;�8/-G(/+
*67�*01051-/(2+,-7�/+*-(+51-2,(4(�(G6+5+�,08('/0*�
'120,,(�'�G(/1+�6017F04(�'+:(601+&��+5(@�8/-G(/�G96
'()*+,�-�8/(20/0,�2�/+G(10�2(�2/0:7�-'891+,-@�7*0/�
,(4(�(/;<-7��#��2���BP�4(*;&
KI���;'6(2-7=�7*0/,(4(�2)/92+E�5(4*+�-:001�:0'1(

29*060,-0�(4/(:,(@�A,0/4--�2�(4/+,->0,,(:�(GR0:0
(5/;<+.F0@�'/0*9E�10(/01->0'5-�8/0*'5+)+,(�-�A5'�
80/-:0,1+6?,(�;'1+,(260,(�(G/+)(2+,-0�'-6?,(@�;*+/�
,(@�2(6,9E�)+�J/(,1(:�5(1(/(@�2�,+>+6?,9@�80/-(*
2/0:0,-�2(),-5+.1�29'(5-0�*+260,-7�-�10:80/+1;/9&
��;*+60,-0:�(1�A8-30,1/+�;*+/,+7�2(6,+�8/02/+F+01�
'7�2�+5;'1->0'5;.E�00�/+'8/('1/+,0,-0�2�+1:('J0/0
'(8/(2(<*+01'7�*-''-8+3-0@�80/0,('-:(@�A,0/4--�M
80/0=(*(:�00�2�A,0/4-.�1086(2(4(�*2-<0,-7�:(605;6
4+)(2E�2=(*7F-=�2�'('1+2�2()*;=+&��/-�A1(:�5(/(15-0
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'(=/+,7.1'7�6-L?�*6-,,(2(6,(290�'('1+2�
67.F-0�5(60G+,-@E�+�-:0,,(�-,J/+)2;5-�'
80/-(*(:�(1�B�'05;,*�*(�,0'5(6?5-=�:-,;1
M�2�)+2-'-:('1-�(1�1/(1-6(2(4(�A52-2+60,1+
2)/92+�-�;'6(2-@�/+'8/('1/+,0,-7�2(6,&
�04-'1/+3-7� -,J/+)2;5(29=� 2(6,� G96+

8/0*6(<0,+��&
&
-5(-,9:�2�5+>0'120�0F0
(*,(4(�:01(*+�(G,+/;<0,-7�7*0/,9=�2)/9�
2(2&� $96(� -)20'1,(E� ,+8/-:0/E� >1(� 8/-
2)/920��;,4;''5(4(�:010(/-1+�-,J/+5/+'�
,+7�2(6,+E�'()*+,,+7�2)/92(:E�(G(L6+�,0�
'5(6?5(� /+)� )0:,;.� 8(20/=,('1?&�
-5(-,
8(/;>-6� '2(-:� '(1/;*,-5+:� /+)/+G(1+1?
+88+/+1;/;�*67�)+8-'-�-,J/+)2;5(2(@�2(6�
,9E�'(8/(2(<*+.F0@�7*0/,9@�2)/92&

(60G+,-7�+1:('J0/,(4(�*+260,-7�:(4;1

G91?�(1:0>0,9�6.G9:�*('1+1(>,(�>;2'12-�
106?,9:�:+,(:01/(:&��67�-=�/04-'1/+3--
2��,'1-1;10� G96-� '5(,'1/;-/(2+,9�-� -)�
4(1(260,9�'803-+6?,90�8/-G(/9�M�:-5/(G+/(4/+J9E
-:0.F-0� 29'(5;.� >;2'12-106?,('1?� -� (G6+*+.F-0
>+'1(1,(@�-)G-/+106?,('1?.&�
,-�8()2(67.1�/04-'1�
/-/(2+1?�-):0,0,-7�+1:('J0/,(4(�*+260,-7�(1�*0'7�
19=�*(60@�8+'5+67�*(�19'7>�8+'5+60@�H C�� ��� � �::
/1&'1&I&
�5;'1->0'5-:�:01(*(:�2���BO�4(*;E�,+8/-:0/E�G96-

)+/04-'1/-/(2+,9�KC�+1(:,9=�-�10/:(7*0/,9=�2)/92+
�#��'�A,0/4-7:-�(1�BE��*(�K����5-6(1(,,�1/(1-6+&
CI� �� ��BN� 4(*;� �&
&
-5(-,� 8/0*6(<-6� -);>-1?

2():(<,('1-�-'8(6?)(2+,-7�(G,+/;<0,,(4(�8/-�2)/9�
20�-)6;>0,-7�A6051/(:+4,-1,(4(�-:8;6?'+�2�(G6+'1-
'20/=*6-,,9=� /+*-(2(6,� H'� *6-,(@� 2(6,9� 8(/7*5+
���5:I�M�5+5�'/0*'12+�*+6?,0@�/04-'1/+3--�7*0/,(4(
2)/92+&� D5'80/-:0,1+6?,90� -''60*(2+,-7� A6051/(�
:+4,-1,(4(�-:8;6?'+�G96-�,+>+19�,+��0:-8+6+1-,'�
5(:�8(6-4(,0�2���BB�4(*;&��+5'-:+6?,(0�/+''1(7,-0E
,+� 5(1(/(:� /04-'1/-/(2+6'7� A6051/(:+4,-1,9@� -:�
8;6?'E�'('1+2676(�K����5:�H,+G6.*+106?,+7�'1+,3-7
,+=(*-6+'?�2��(*:('5(2?0I&�$96+�(8/0*060,+�=+/+5�
10/,+7�J(/:+�'-4,+6+E�1&0&�)+2-'-:('1?�04(�206->-,9
(1�2/0:0,-&��/0*8(6+4+7E�>1(�J(/:+�'-4,+6+�,+�/+''1(�
7,-7=� (1� A8-30,1/+E� 8/029L+.F-=� K���� 5:E� ';F0�
'120,,(�,0�:0,701'7E�G96-�-*0,1-J-3-/(2+,9�'-4,+�
69�A6051/(:+4,-1,(4(�-:8;6?'+�+:0/-5+,'5-=�7*0/�
,9=�2)/92(2���BO�4(*+�,+��-=((50+,'5(:�8(6-4(,0E
8(6;>0,,90�,+�/+''1(7,--�B����5:�H,+G6.*+106?,+7
'1+,3-7�/+'8(6+4+6+'?�,+�
+:>+150I&
�67�(8/0*060,-7�,+8/+260,-7�,+�1(>5;�2)/92+�G96

/+)/+G(1+,�L-/(5(8(6(',9@�-:8;6?',9@�8060,4+1(/&
�-4,+69�(1�*2;=�2)+-:,(�80/80,*-5;67/,9=�/+:(5
8('1;8+6-� ,+� ;'-6-106-&� �(� (1,(L0,-.� +:86-1;*
)+8-'0@�29>-'676'7�;4(6�8/-=(*+�'-4,+6+&�%'1-/(25+
8060,4+1(/+� 8/(-)2(*-6+'?� 8(� /+G(10� L-/(5(20F+�
106?,9=�'1+,3-@&��+5E�(1G(/�'-4,+6(2E�8/-L0*L-=�'
�+/L+66(29=�('1/(2(2E�8/-�-'8(6?)(2+,--�8060,4+�
1(/+�8()2(6-6�';F0'120,,(�;:0,?L-1?�>-'6(�4/()(29=
8(:0=E�5(1(/90�8(�J(/:0�'-4,+6+�,+8(:-,+6-�A6051/(�
:+4,-1,90�-:8;6?'9�7*0/,9=�2)/92(2&

�04-'1/+3-7�A6051/(:+4,-1,9=�-:8;6?'(2�7*0/,9=
2)/92(2� 8()2(676+� (8/0*0671?� 2/0:0,+� 2)/92(2� '
1(>,('1?.�8(/7*5+� �� '� -� G(6?L0@� H10(/01->0'5-�*(
�E����'I&��/0*2+/-106?,(�2/0:7�2)/92+�(30,-2+6('?�'
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1/0;4(6?,-5� K KA B9 E� (4/+,->0,,9@� (1/0)5+:-� KBA E

KB9 �-�*;4(@� K K9 A �(5/;<,('1-�*0271-�1(>05&��,+>-1E
(,+� 5+'+01'7� (5/;<,('1-� *0271-� 1(>05&� 
+5� 2-*-:E
/+'';<*0,-7� 10�<0E� >1(� -� 8/-� 8('1/(0,--� 2� )+*+>0
�8(66(,-7&� �67� 2,028-'+,,(@� (5/;<,('1-� *(5+)+�
106?'12(�'(20/L0,,(�+,+6(4->,(&
�+5-:�(G/+)(:E�('1+6('?�*(5+)+1?E�>1(�8/7:+7�&2

'(*0/<-1�30,1/�28-'+,,(@�(5/;<,('1-� �; �1/0;4(6?,-�
5+� � K K9 9 A &��+:�;*(G,00�G;*01�,+>+1?�'�(*,(4(�2'8(:(�
4+106?,(4(�;120/<*0,-7E�5(1(/(0E�28/(>0:E�726701'7
-)20'1,(@�(6-:8-+*,(@�)+*+>5(@&
�����	9!	6� ���F�����������!����������6������
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Z�M�1(>5+�80/0'0>0,-7�'/0*,0@�6-,--� � �9B �'�G-''051�
/-'(@�;46+�6�H/-'&��I&��)�/+20,'12+�,+5/0'1�60<+F-=
;46(2�8/-�8+/+6606?,9=�8/7:9=��6�-� � �B 9 �8(6;>+0:E
>1(� � �9ZB Z9B Z9B� � � � � E�+�),+>-1E� � �B 9 B Z� &
�60*(2+106?,(E�:0*-+,+� �B Z �1/0;4(6?,-5+�A9Z�/+2�
,+� 8(6(2-,0� 04(� '1(/(,9��6E� (15;*+� ��AZ9� � � &
�(4*+�>019/0=;4(6?,-5�A&Z;�M�28-'+,,9@E�-�'60*(�

2+106?,(E�
�

��
K

Z&B Z;A B 2&B� � � � � � � � � &

�,+>-1E�Z�60<-1�,+�8/7:(@�&2&��

R��
F
�����������������[����

	
�8/(20*0:�*67
28-'+,,(@�(5/;<,('1-E�*67�2,028-'+,,(@�2'0�+,+6(�
4->,(&��+5�5+5� KAA B �M�8/7:(;4(6?,9@�1/0;4(6?,-5E
1(� � K �9 A 9B� � H/-'&��I&� �60*(2+106?,(E� 6;>� � �9B E
8+/+6606?,9@�'1(/(,0�6�E�726701'7�G-''051/-'(@�;46+

K �A 9 A &��,+>-1E�(,�'(*0/<-1�1(>5;� �; &��+600E�1(>5+� �B
60<-1�,+�(8-'+,,(@�(5/;<,('1-�1/0;4(6?,-5+� � K K9 9 A E
'60*(2+106?,(�H'2(@'12(�30,1/+�28-'+,,(@�(5/;<,('�
1-bIE� � � � KB ; B A� &��(�8('5(6?5;�1/0;4(6?,-5� KAA 9
8/7:(;4(6?,9@E� � K �B A B 9� &� �+5-:� (G/+)(:E� 1/0;�
4(6?,-5� � �9B ; �M�/+2,(G0*/0,,9@&��(4*+�-)�/+20,'12
,+5/0'1�60<+F-=�;46(2� � � �; 9B 9; B� � � �'60*;01E�>1(

�9; �M�G-''051/-'+�;46+�6&��/-:0,-2�60::;�KE�8(6;>+�
0:E�>1(�1(>5+� �; �60<-1�,+�8/7:(@�&2&��080/?�2'1;8+01
2�'-6;�(',(2,+7�10(/0:+a�8/7:+7�&2�8/(=(*-1�>0/0)
30,1/� 28-'+,,(@� (5/;<,('1-� 1/0;4(6?,-5+� � K K9 9 A E
8(A1(:;� (5/;<,('1?E� 5+'+.F+7'7� '1(/(,� ;46+� �� 2
1(>5+=�#�-�2�H28-'+,,+7�(5/;<,('1?�1/0;4(6?,-5+
�6�I�5+'+01'7�(5/;<,('1-� � K K9 9 A �H(5/;<,('1-�*027�
1-�1(>05I&��

&���,�

�� )+56.>0,-0� 8/0*6+4+0:� ,0'5(6?5(� )+*+>&� �0L+1?� -=
8(60),(E�=(17�-�,0�(G7)+106?,(�H*67�8(,-:+,-7�'1+1?-�A1(�,0
1/0G;01'7I&��'0�)+*+>-�J(/:;6-/;.1'7�2�2-*0�;120/<*0,-@E
'6(2+�!*(5+<-10E�>1("�*67�5/+15('1-�G;*0:�(8;'5+1?&
8!���;4(6�'�20/L-,(@���28-'+,+�(5/;<,('1?&��+'':(1/-:

2'02():(<,90�1/0;4(6?,-5-��6��'�20/L-,+:-�,+�'1(/(,+=
;46+E�(8-'+,,90�(5(6(�*+,,(@�(5/;<,('1-&��(4*+�(8-'+,�
,90�(5/;<,('1-�1+5-=�1/0;4(6?,-5(2�5+'+.1'7�J-5'-/(2+,�
,(@�(5/;<,('1-&��1(�A1(�)+�(5/;<,('1?`
9!	��8/(-)2(6?,(@�1/+803--�A9B\�(5/;<,('1?E�5+'+.F+�

7'7�00�(',(2+,-@�A9�-�B\�-�*;4-�9B�(8-'+,,(@�(5/;<,('1-
1/0;4(6?,-5+�A9BE�5+'+01'7�1+5<0�-�28-'+,,(@�(5/;<,('1-
A1(4(�1/0;4(6?,-5+&
:!���(5/;<,('1?�28-'+,�>019/0=;4(6?,-5�A9B\&
+I��019/0�1(>5-a�30,1/9�28-'+,,9=�(5/;<,('10@�1/0;�

4(6?,-5(2�A9\� -�AB\E� 30,1/� 2,028-'+,,(@� (5/;<,('1-
1/0;4(6?,-5+�A9BE� '((1201'12;.F0@� 20/L-,0�BE� -� 30,1/

2,028-'+,,(@�(5/;<,('1-�1/0;4(6?,-5+�9B\E�'((1201'12;�
.F0@�20/L-,0�9E�60<+1�,+�(*,(@�8/7:(@&
GI�
G(),+>-:�>0/0)�:�8/7:;.�-)�8;,51+�+I&��+'':(1/-:�1/-

(5/;<,('1-a�80/2+7�5+'+01'7�8/7:9=�AB�-�9\�2�1(>5+=�-=
80/0'0>0,-7�'�:h�21(/+7�5+'+01'7�8/7:9=�A9�-�B\�2�1(>5+=
-=�80/0'0>0,-7�'�:h�1/01?7�5+'+01'7�8/7:9=�A\�-�9B�2�1(>5+=
-=�80/0'0>0,-7�'�:&�D1-�1/-�(5/;<,('1-�5+'+.1'7�-'=(*,(@
(5/;<,('1-�2�(*,(@�1(>50&

��)+*+>+=�NMO�(G(),+>0,-7�1+5-0�<0E�5+5�2�10(/0:0��0G(&
;!�
�(5/;<,('1-��0G(�8/(2(*-1'7�(GF+7�2,0L,77�5+'+�

106?,+7E�(16->,+7�(1�6�&�
,+�80/0'05+01�(1/0)(5��#�2�1(>50
Z&��(4*+
UI�8/(053-7�1(>5-�Z�,+�6-,-.�30,1/(2�(5/;<,('10@��0G(

'(28+*+01�'�1(>5(@�;h
GI� 8/7:+7E� 8+/+6606?,+7� 6�� -� 8/(=(*7F+7� >0/0)� ZE

5+'+01'7�28-'+,,(@�(5/;<,('1-�1/0;4(6?,-5+��6��
<!� �'6-� �H E� KH � M� 30,1/9� (5/;<,('10@� �0G(E� 1(

K�

K

�
WY

K

H ;
A&9

H ;
� � &

=!��'6-�N��-�NK�M�1(>5-�5+'+,-7�(5/;<,('10@��0G(�'(
'1(/(,(@�6�E�1(�2�1/0;4(6?,-50� � KN ;N �;4(6�;�M�8/7:(@E�+

('1/90�;469�/+2,9�
�

K
A&9� �-�

�
��

K
A&9� � � &

>!	�'6-��#�M�G-''051/-'+�1/0;4(6?,-5+��6�E�1(�(5/;<�
,('1-��0G(�5+'+.1'7E�+�1(>5+�-=�5+'+,-7�M�30,1/�28-'+,,(@
(5/;<,('1-�1/0;4(6?,-5+��6�&
?!	
5/;<,('1-��0G(�/+2,9�1(4*+�-�1(6?5(�1(4*+E�5(4*+�#

M� 1(>5+� 5+'+,-7� 2,028-'+,,(@� (5/;<,('1-� 1/0;4(6?,-5+
�6��'(�'1(/(,(@�6�&

@!� �8-'+,,+7� (5/;<,('1?� 1/0;4(6?,-5+� A9B� 5+'+01'7
'1(/(,9�A9�2�1(>50�2&��/(2(*71'7�*20�(5/;<,('1-a�80/2+7
5+'+01'7�-)2,0�(5/;<,('1-�A9BE�8/(*(6<0,-7�'1(/(,9�9B
)+�1(>5;�9�-�8/(*(6<0,-7�(1/0)5+�A2�)+�1(>5;�2h�21(/+7
5+'+01'7� (5/;<,('1-� A9BE� 8/(*(6<0,-7� '1(/(,9� 9�� )+
1(>5;�B�-�8/(*(6<0,-7�(1/0)5+�A2�)+�1(>5;�2&�
+<*+7�-)
,-=� /+2,+� 2,028-'+,,(@� (5/;<,('1-� 1/0;4(6?,-5+� A9BE
'((1201'12;.F0@�1(>50�A&
8A!��+�86('5('1-�*+,9�8/7:90�
�-�]E�+�1+5<0�(5/;<,('1?

ϕ E� 5+'+.F+7'7� ]&� �+'':(1/-:� '0:0@'12(� 2'02():(<,9=
1/0;4(6?,-5(2� �6�E� (8-'+,,9=� (5(6(� (5/;<,('1-� ϕ E� ;
5(1(/9=�20/L-,+���60<-1�,+�8/7:(@�
E�+�20/L-,9�6�-���M
,+� ]&� �(4*+� (8-'+,,90� (5/;<,('1-� A1-=� 1/0;4(6?,-5(2
5+'+.1'7�*2;=�J-5'-/(2+,,9=�(5/;<,('10@&
88!	�+�86('5('1-�*+,9�(5/;<,('1-� �γ �-� Kγ &��/(-)2(6?�

,+7�(5/;<,('1?E�5+'+.F+7'7�-�'(*0/<+F+7�-=E�80/0'05+01
-=�(GF;.�2,0L,..�5+'+106?,;.�2�1(>5+=�6�-��E�+�(GF;.
2,;1/0,,..�5+'+106?,;.�M�2�1(>50��E�5(1(/+7�60<-1�2�1(@
<0�8(6;86('5('1-�(1,('-106?,(�8/7:(@�9BE�>1(�-�(5/;<,(�
'1-� �γ E� Kγ &��(4*+�1/0;4(6?,-5��6��-:001�J-5'-/(2+,,;.
28-'+,,;.�(5/;<,('1?&
89!��+�86('5('1-�*+,9�1(>5+�ZE�(5/;<,('1?�-�1(>5+���,+

A1(@�(5/;<,('1-&��0/0)�Z�8/(2(*-1'7�8/(-)2(6?,+7�8/7�
:+7E� 80/0'05+.F+7� (5/;<,('1?� 2� 1(>5+=� 6� -� �&� �(4*+
(5/;<,('1?�*0271-�1(>05�1/0;4(6?,-5+��6��5+'+01'7�*2;=
J-5'-/(2+,,9=�(5/;<,('10@&

�������
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