
���

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

�������	
��	����	�
�	


������	����
����
�������

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

�	� �	� ��������� !

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

+���  �	,��"�������
�	��-	�	.��"��	���

,/01234	567819�:;<6=2�1>-?519-5?@	567819A:;<26=61-5?

�"#"$%�&'(")&*+#�

	�
	
��,

-.*/%"#�0�&12#"*���	��	
���

)**+,)-./

�#((3#".*4#1"(%�*531/2*4'("$�&'+/'"6�(15'//67�+*/10�4'.'8$*/67�&"*9�+1('")/:.6�*�")/:.�;#<
&#:/'=� �*8*.*	�  31>"(%� 4(1� 4#.*#/"6?� *541("/61� :+%� +*/10� 4'.'8$*/67� �141./'=� @4.#5**� A� '"
&'+/'=�&'(">41/#+$/'=�/#�31("#7�46+)&+1/*%�:'�11�'"()"("4*%�*�&'+/'=�&'(">41/#+$/'=�/#�31("#7
5*3'40*� *+*� /#� &)"%7� 3*B.#9**?� '"� &'+/'=� &.1:8.#2/'=� /#� 31("#7� 5*3'40*� :'� 11� '"()"("4*%?� '"
&'+/'=�&'(+18.#2/'=�/#�31("#7�B/15:'4#/*%�:'�&'+/'=�+*/$0*�/#�31("#7�5*3'40*�*+*�/#�&)"%7�3*B.#<
9**	��8()C:#>"(%�D#0"'.6?�4+*%>E*1�/#�&'+/'")�+*/10��'('81//'("*�'(4'1/*%��)8#.0"*0*?�:+*/#
3*B.#9*'//'B'�&)"*?�D'"'&1.*':*21(0*1�)(+'4*%�4�&1.*':�+*/$0*	��#*8'+$F11�4+*%/*1�/#�&'+/'")
'0#564#1"�&.':'+C*"1+$/'("$�(41"'4'B'�:/%	

0�12
��
�	����3��)8#.0"*0#?�;#&#:/#%��*8*.$?�4'.'8$*/61�&"*96?�&'+/'"#?�+*/$0#	

G*/$0#�5#/*3#1"�4#C/'1�31("'�4�B':'4'3
9*0+1� &"*9	� -1.'� /1&.1.64/'� '8/#F*4#1"<
(%?� &+'E#:$� '&#7#+#� )31/$F#1"(%?� +1"/61
*�"1&+'*5'+%9*'//61�0#21("4#�('�4.131/13
(/*C#>"(%�*�4/'4$�4'(("#/#4+*4#>"(%�&'(+1
+*/$0*	�@1�0'/0.1"/61�'('81//'("*�5#4*(%"
'"� &.'*(7'C:1/*%� 4*:#?� 1B'� H0'+'B**?� ):#<
+1//'("*� *� .#(&'+'C1/*%� 31("� 5*3'40*?
D'"'&1.*':*21(0*7�)(+'4*=�4�+*//6=�&1.*<
':� IG#.*'/'4?� ��
�J� �KLMNMOPQQ� @	?� �KLMNM<
OPQQ�R	?���,,?���,�J��'(0'4?��63014*2?�����?
����J�STU?� ����J� �MQQV?�WVQXYML?� ���
Z	�-'+<
/'"#�+*/$0*?�"	�1	�0'+*21("4'�5#31/*4F*7(%
&1.$14� 4� &.'91((1� .1B)+%./'=� .1B1/1.#9**
'&1.1/*%?�%4+%1"(%�'(/'4/'=�7#.#0"1.*("*<
0'=� H"'B'� (15'//'B'� %4+1/*%	� �'4.131//61
&'4*:'461� (41:1/*%� '� &'+/'"1� +*/10� 4'.'<

8$*/67�&"*9��'("'2/'=�*�;#&#:/'=�@4.'&6
*5+'C1/6�4�:4)7�3'/'B.#D*%7�I�63014*2�*
:.	?� ����J� �MQQV?�WVQXYML?� ���
Z?� #� "#0C1� 4
/*7�&.*4':%"(%�'8F*./61�(&*(0*�+*"1.#")<
.6�&'�+*/$01�'":1+$/67�4*:'4?�40+>2#%�&'+<
/'")	��&19*#+$/'�*531/2*4'("$�&'+/'"6�&'("<
>41/#+$/'=�+*/$0*�4�&.*.':1�.#((3#".*4#<
1"(%� "'+$0'� 4� ':/'=� ("#"$1� I[\OXM]V^_?
S`aPLVQ`]P?� ���,Z	
b#0"'.6?� 4+*%>E*1� /#� &'+/'")� +*/10?

#0"*4/'�*5)2#+*($�H0(&1.*31/"#+$/'	���'(/'4<
/'3�)("#/#4+*4#+'($�4+*%/*1�D'"'&1.*':*<
21(0*7�)(+'4*=�/#�&'+/'")?�(.'0*�*�:+*"1+$<
/'("$� &'(">41/#+$/'=� +*/$0*� 14.'&1=(0*7
&.1:("#4*"1+1=� (131=("4� �\Y]VVcPM?�dTN^V<
^PeVcPM?�fLVQgVYYVcPM?��OUMLVhVcPM?�&.'41:1/<
/61� &.*� )2#("**� *+*� &':� .)0'4':("4'3

i �6C#/'4(0*=��	��	?�
���



���

-	�j1."'+$"#?�k	� l4*//1.#?� l	��	��'(0'4#� *
m	��	��63014*2	
�/)".*4*:'461�'"+*2*%�4�&'+/'"1�+*/$<

0*�2#E1�()E1("4)>"�*�&.'%4+%>"(%�/#�).'4<
/1�B1'B.#D*21(0*7�&'&)+%9*=	�-'�H"'=�&.*<
2*/1� (41:1/*%� '8� H"'3� ':/'=� 2#("*� #.1#+#
/1�C1+#"1+$/'�.#(&.'(".#/%"$�/#�41($�#.1<
#+?�'/*�:'+C/6�&.*4%564#"$(%�0�0'/0.1"/'<
3)�.1B*'/)	��('81//'�H"'�'"/'(*"(%�0�:#+$<
/*3�3*B.#/"#3�I�KLMNMOPQQ�@	?��KLMNMOPQQ�R	?
��,�Z	��4"'.�*5)2#1"�+*/$0)�4'.'8$*/67�&"*9
�*C/1B'�-.*'8$%� *� &<'4#� n3#+� /#2*/#%� (
���,� B	� �#0'&+1/� 3#"1.*#+� &.#0"*21(0*� &'
4(13�4*:#3�4'.'8$*/67�&"*9�+1('")/:.6�*
")/:.� ;#&#:/'=� �*8*.*?� 2#("$� 1B'� '&)8+*<
0'4#/#� I�6C#/'4(0*=?� ����?� 
���?� 
���?

��
#?�8Z	�o1+$�/#("'%E1=�("#"$*�A�:13'/("<
.#9*%� &'+1467� 3#"1.*#+'4� &'� &'+/'"1� +*<
/10� &"*9� /#F1B'� .1B*'/#� :+%� 4'53'C/'B'
('&'("#4+1/*%�(�+*/$0'=�*5)21//67�4*:'4�4
:.)B*7� 2#("%7��*8*.*� *��#+$/1B'��'("'0#J
*5+'C1/*1� '(/'4/67� .15)+$"#"'4� H0(&1.*<
31/"#+$/'B'�*5)21/*%�4+*%/*%�D'"'&1.*':*<
21(0*7�)(+'4*=�/#�&'+/'")�+*/10J�'8()C:1<
/*1�(4%5*�B':'467�9*0+'4�*7�&'+/'"6�(�:+*<
/'=� 3*B.#9*'//'B'� &)"*� *� '('81//'("%3*
'(4'1/*%�&"*9#3*��)8#.0"*0*	

4),56.)7�.�45,+89

 5)21/*1�+*/$0*�/#2#"'�4����,�B	�/#�-'<
+%./'3��.#+1�4�:'+*/1�.	��'8$�p,,°��′�(	�F	?
,,°��′�4	�:	q	���0'/9#�*>+%�:'�(1.1:*/6�(1/<
"%8.%�&"*9�+'4*+*�&#)"*//63*�(1"%3*�*�'&*<
(64#+*� ('("'%/*1� '&1.1/*%� &'� 31"':*01
l	��	��'(0'4#�*�m	��	��63014*2�I����Z	������� B	
*((+1:'4#/*%�&.':'+C*+*?�4�#4B)("1�/#�/#<
F13�("#9*'/#.1�.#8'"#+*�#4"'.6�31"':*0*
*�'0#5#+*�()E1("41//)>�&'3'E$�4�:#+$/1=<
F13� 11� '(4'1/**� *� 0#31.#+$/'=� '8.#8'"01
3#"1.*#+'4�I�63014*2?��6C#/'4(0*=?�����Z	
�������B	�*((+1:'4#/*%�&1.1/1(1/6�/#�+146=
81.1B�.	��8$?�4�.#='/�&'(	��0"%8.$(0*=�p("#<
9*'/#.��0"%8.$(0*=?�,,°
�′�(	�F	?�,,°
�′�4	�:	q?
B:1�/#.#4/1�(�:.)B*3*�.#8'"#3*�p)21"6?�/#<
8+>:1/*%?� &'*(0*� B/15:q� '&*(#/#� +*/$0#
&"*9?�&'=3#//67�&#)"*//63*�(1"%3*�*�8'+$<
F'=� +'4)F0'=� .68#2*/(0'B'� "*&#	� �1.1B)<
+%./6=�'"+'4�&"*9�(1"%3*�/#�:#//'3�("#9*<
'/#.1�&.':'+C#1"(%�&'�/#("'%E11�4.13%	��
"121/*1�':/'B'�(15'/#�+'4*+*�&"*9�/#�rC<

/'3� n3#+1� pD#0"'.*%� s#:6"#?� ,�°� (	� F	?
,�°��′� 4	� :	q	� �'("'%/*1� '&1.1/*%� 4� *>+1� A
(1/"%8.1�'&*(#/'�8'+11�213�)���"6(	�'('81=	
�#2*/#%�(����,�B	�4�:'&'+/1/*1�0�'&*(#<

/*%3� ('("'%/*%� '&1.1/*%� &"*9?� &'=3#//67
4�&.*.':1?�+*/$0)�*5)2#+*�H0(&1.*31/"#+$<
/'	��5.'(+67�&"*9?�'862/'�
A��'('81=�4*:#?
'"+#4+*4#+*�41(/'=?�&1.14':*+*�/#�0+1"'2<
/6=� 0'.3?� &1.1:1.C*4#+*� 4� 4'+$1.#7� :'
'0'/2#/*%�+*/$0*�'(1/$>�*+*�4�"121/*1�B':#?
:'� 41(/6� A� +1"#	�t'+':67� &"*9� 8.#+*� *5
B/15:� 4� ��A�
<:/14/'3� 4'5.#("1?� 460#.3<
+*4#+*� *(0)(("41//'?� (':1.C#+*� 4� 0+1"0#7
&.*�.#5/67�D'"'&1.*':*21(0*7�)(+'4*%7�p0'<
.'"0':/14/6=?� 1("1("41//6=� *� :+*//':/14<
/6=�.1C*36q�:'�'(1/*�*+*�+1"#�(+1:)>E1<
B'�B':#	��������B	�&.*415+*�('��.1:/1B'�n3#<
+#�p��°
�′�(	�F	?�,�°
�′�4	�:	q�(+1"0'4�81+'=�".%<
('B)50*�BAC1D2331	 13E1��C1+"'B'+'4'=�".%('<
B)50*�B	D2C5>A31?�0#31/0*�F>9�9C8>	A>9�9C8>
*�&)/'20*�G3>DC5AH8>9�I	92:132;	�t*/*3#+$<
/#%�41+*2*/#�H0(&1.*31/"#+$/'=�B.)&&6�5*<
3'=� A� 
A,� '('81=� 4*:#?� +1"'3� A� '"� �� :'

� '('81=?� /'� &1.4'B':0'4� 81+'=� ".%('B)50*
&.*�.#5/67�D'"'&1.*':*21(0*7�)(+'4*%7�+1<
"'3�&1.1:1.C#/'��
�'('8*?�5*3'=�A���?�&1.<
4'B':0'4�41(/*20*�G8633A;DAH?;	C5AD823?;�+1<
"'3�&1.1:1.C#/'�
�?�5*3'=�A���'('81=	��+%
8'+11�21"0'B'�'&.1:1+1/*%�&'+/'"6�+*/$0*
'&1.1/*1� &"*9�&1.1:� /#2#+'3�&.'91((#� '0<
.#F*4#+*�(&*."'463�.#("4'.'3�.':#3*/#	��
'8E1=�(+'C/'("*�4�H0(&1.*31/"#7�)2#("4'<
4#+'�(46F1�,���'('81=�
��4*:'4	

65&:7;,),9

-"1.*+15*(� 4'.'8$*/'=� &"*96� 4&1.461
'&*(#/��4#="'3�I�uVg_K?�����Z	���'"121("41/<
/'=�+*"1.#").1�&'+/#%�(713#�.#(&'+'C1/*%
)2#("0'4�'&1.1/*%�&.*41:1/#�4�.#8'"#7�I�'(<
0'4?��63014*2?�����J��63014*2�*�:.	?�����Z	
-'(+1:/*3*� #4"'.#3*� 4� &1.$14'3� &'0.'41
&"*96�46:1+1/6��/#�0.6+'4'=�&"1.*+**?�&'<
3*3'�3#7'467�&1.$14�A�
��)2#("'0�41.7/*7
*� /*C/*7� 0.'>E*7?� /#� B'+'4/'=� A� :14%"$
)2#("0'4?� /#� 8.>F/'=� A� &%"$� )2#("0'4?� /#
(&*//'=�A�".*�)2#("0#?�/#�74'("'4'=�A�.)<
+1461�*�:4#�)2#("0#�0.'>E*7�74'("#?�&+1<
214#%?� 81:.1//#%?� B'+1//#%?� #/#+$/#%� &"1<
.*+**	���/#("'%E1=�.#8'"1�B'+'4/#%?�8.>F<
/#%�*�(&*//#%�&"1.*+**�.#((3#".*4#>"(%�815



���

:1+1/*%�/#�)2#("0*	��713#�.#(&'+'C1/*%�)2#<
("0'4�'&1.1/*%�0.6+'4'=�&"1.*+**�&.1:("#4<
+1/#�/#�.*()/01	
��)31.1//67�*�46('0*7�F*.'"#7�@4.#5**

)�'(1:+67?�0'2)>E*7�&"*9�*�8+*C/*7�3*B<
.#/"'4� /#8+>:#1"(%� ':/#� +*/$0#?� &'(">41<
/#+$/#%�4�&1.46=�B':�C*5/*?�&'(+18.#2/#% A
4�&'(+1:)>E*1�B':6	�-.'"10#1"�'/#�+1"'3�A
4�/#2#+1�'(1/*	���3*B.#/"'4�4�/*50*1�F*.'<
"6� 4� B':'4'3�9*0+1� "#0C1�3'C1"�&.'*(7'<
:*"$�':/#�+*/$0#?�/'�2#E1�*7�:41��&'(">41<
/#+$/#%�+1"/%%�*�&.1:8.#2/#%�5*3/%%�4�&1.<
46=�B':�C*5/*?�&'(+18.#2/#%�+1"/%%�*�&.1:<
8.#2/#%�5*3/%%�4�&'(+1:)>E*1�B':6	��"+*<
2#>"(%� '/*� D'"'&1.*':*21(0'=� .1#09*1=�
+1"/%%�+*/$0#�'"412#1"�/#�+1"/11�('0.#E1<
/*1�:+*/6�:/%�4�()"'2/'3�D'"'9*0+1�)(0'<
.1/*13� "13&'4� 46&#:1/*%� *� .'("#� &1.$14?
5*3/%%�A�/#�)41+*21/*1�:+*/6�:/%�41(/'=
I�'(0'4?��63014*2?�����?�
���Z	��#C/'�)2*<
"64#"$�(4%5$�&'+/'"6�(�:+*"1+$/'("$>�+*/$<
0*�A�213�8'+$F1�5#31/%1"(%�&1.$14�/#�'"<
:1+$/67�&"1.*+*%7�*�213�8'+$F1�)2#("4)><
E*7� 4� +*/$01� &"1.*+*=?� "13� :'+$F1� '/#
:+*"(%	
�+1:)1"�'":1+%"$�&'(">41/#+$/)>�+*/$<

0)�'"�:'.#("#/*%�>/'F1(0'B'�/#.%:#	���&1<

.*':�/#7'C:1/*%�4� B/15:1�)�&"1/9#� 5#0+#<
:64#>"(%�*�.#(")"�.)+1461�*�3#7'461�&1<
.$%� *� 2#("$� 0'/")./'B'� '&1.1/*%� B'+'46?
91/".#+$/61�.%:6�'&1.1/*%�")+'4*E#?�2#("$
41.7/*7�*�/*C/*7�0.'>E*7�0.6+#	���&'(+1<
B/15:'4'=� &1.*':?� 4� 4'5.#("1� �
A
�� ()"� )
.#5/67�4*:'4�/#2*/#1"(%�D'.3*.'4#/*1�4"'<
.'=�2#("*�>/'F1(0'B'�'&1.1/*%�A�:'.#("#<
/*1	���:'&'+/1/*1�0�91/".#+$/63�.%:#3�>/'<
F1(0*7� 0'/")./67� &1.$14� /#2*/#1"(%� .'("
&1.*D1.*21(0*7� .%:'4?� /#� 0.6+1� &.'*(7'<
:*"�)41+*21/*1�8'+$F*/("4#�/*C/*7�0.'><
E*7�3#7'467?�2#("*�0.'>E*7�0*("*?�&.'&#<
"#B*#+$/67�(0+#:'0�p41.7/1=�*�/*C/1=q?�/1<
0'"'.67�41.7/*7�0.'>E*7�3#7'467	�-'.%:'0
:'.#("#/*%�&.*31./'�':*/#0'4�)�4(17�4*:'4?
4*:'461�*�*/:*4*:)#+$/61�'"+*2*%�41+*0*
*�5:1($�/1�.#((3#".*4#>"(%	

��	�1�
������<��������3'C1"�%4+%"$(%
&'+/'=?� 2#("*2/'=� *+*� '"()"("4'4#"$	� -1.<
4#%� 7#.#0"1./#� :+%� .'B#"'B'� C#4'.'/0#
J5>0AH8231	13H>;C52;?�:'3'4'B'�G1;;>5	KA0>;C2/

D?;� *� &'+14'B'�G-	0A9C19?;� 4'.'8$14?� &.*<
213�5#31/%>"(%�:#C1�&1.*D1.*21(0*1�.%:6
0.'>E*7�/#�&"1.*+*%7�"1+#�*�/*C/*1�0.'<
>E*1� 0.6+#?� 46.'(F*1� &'(+1� )7':#� (+1"<
0'4� *5� B/15:#?� "	� 1	� +*/$0#� :1=("4*"1+$/'

�#(&'+'C1/*1�'":1+'4�'&1.1/*%�/#�0.6+1�*�&'+/61�/#54#/*%�&"1.*+*=�4�"#8+*9#7��-t�A�&1.4'("1<
&1//61� 3#7'461?� �t�A� 4"'.'("1&1//61� 3#7'461?� mt�A� ".1"$1("1&1//61� 3#7'461?� ��s�A� 41.7/*1
0.'>E*1� 74'("#?���s�A� /*C/*1� 0.'>E*1� 74'("#?� j��-t�A� 8'+$F*1� 41.7/*1� 0.'>E*1� &1.4'("1<
&1//67�3#7'467?����-t�A�(.1:/*1�41.7/*1�0.'>E*1�&1.4'("1&1//67�3#7'467?�j���t�A�8'+$F*1
41.7/*1�0.'>E*1�4"'.'("1&1//67�3#7'467?�����t�A�(.1:/*1�41.7/*1�0.'>E*1�4"'.'("1&1//67�3#<
7'467?�t���t�A�3#+61� 41.7/*1� 0.'>E*1� 4"'.'("1&1//67�3#7'467?� ��� &.'&	� A� 41.7/*1� 0.'>E*1
&.'&#"#B*#+$/'=�(0+#:0*?����A�0#.&#+$/'1�0.'>E11?�t	��+	�A�3#7'461�0.6+6F0#?��	��+	 A�0.'>E*1
0.6+6F0#?� ���� A� 41.7/*1� 0.'>E*1� 0*("*?� ���� A� /*C/*1� 0.'>E*1� 0*("*?� j��-t�A� 8'+$F*1
/*C/*1�0.'>E*1�&1.4'("1&1//67�3#7'467?����-t�A�(.1:/*1�/*C/*1�0.'>E*1�&1.4'("1&1//67�3#<
7'467?� j���t�A� 8'+$F*1� /*C/*1� 0.'>E*1� 4"'.'("1&1//67� 3#7'467?� ����t�A� (.1:/*1� /*C/*1

�0.'>E*1�4"'.'("1&1//67�3#7'467?���mt�A�/*C/*1�0.'>E*1�4"'.'("1&1//67�3#7'467



���

v&'+/#%w	����)8#.0"*01?� B:1�&1.*':� '"� 46<
+)&+1/*%�&"1/9#�:'�/#2#+#�'"+1"#�/#�5*3'4<
0)� p.'B#"6=�C#4'.'/'0q� *+*� /#(")&+1/*%
5*36�p:'3'46=�*�&'+14'=�4'.'8$*q�:+*"(%�
A
�� 31(	?� &1.$%� .#(")"� 4� B/15:1?� 5#0#/2*4#%
.'("�4�4'5.#("1�
�A���()"	�����A
��()"�4(1
&1.$%� *+*� 8'+$F#%� *7� 2#("$?� 40+>2#%� 4(1
.)+1461�*�3#7'461?�/#2*/#>"�5#/'4'�46&#<
:#"$�(�&'(+1:)>E*3�.'("'3�/'467�&1.$14	
-.*� 2#("*2/'=� &'(">41/#+$/'=� +*/$01?

7#.#0"1./'=�:+%�8'+$F*/("4#�(141./67�&"*9?
/1� 5#31/%>"(%� .)+1461� *� 3#7'461� &1.$%?
2#("$�0.'>E*7�"1+#�*�0.6+#�p"#8+	��q	��.'31
"'B'?� *311"� 31("'� 2#("*2/'1� ('431E1/*1
4"'.'B'� H"#&#� D'.3*.'4#/*%� >/'F1(0'B'
'&1.1/*%� A� :'.#("#/*1� B/15:'4'B'� /#.%:#
I�63014*2�*�:.	?� ����Z� *� /#2#+$/67� H"#&'4
+*/$0*	��'.#("#>"�&1.*D1.*21(0*1�.%:6�/#
&"1.*+*%7� "1+#?� 2#("$� 41.7/*7� *� /*C/*7
0.'>E*7�0.6+#	����)8#.0"*01�:'.'(F*1�&1<
.$%?�&'�:#//63�#4"'.'4?�/1�&.*/*3#>"�)2#<
("*1�4�&'(">41/#+$/'=�+*/$01?�/'�4�)31.1/<
/67�F*.'"#7� 2#("$� :'.'(F1B'� '&1.1/*%� )
.%:#�4*:'4�3'C1"�4�/11�40+>2*"$(%� I�"'+<
8'4#?� ����Z	
��4(17�&.*41:1//67�4�"#8+	���4*:'4?�&'<

3*3'�.'B#"'B'�C#4'.'/0#?�:'3'4'B'�*�&'+1<
4'B'�4'.'8$14?�/1"�&"1.*+*=�(�&'+/'=�+*/$<
0'=	��1.'%"/'?�.'B#"61�C#4'.'/0*�*5�4"'.67
464':0'4�"#0C1�*31>"�/1&'+/)>�+*/$0)?�"#0
0#0�&.'"10#1"�'/#�4�#4B)("1�A�(1/"%8.1�&.*
('0.#E#>E13(%� :/1	� -.*� '(3'".#7� &"*9
'("#+$/67�4*:'4?�460'.3+1//67�4�/14'+1?�(
'0.#F1//63�.':#3*/'3�'&1.1/*13�*�5#0'/<
2*4F*7�+*/$0)?�/1�(31/*4F*1(%�&1.$%�B/15<
:'4'B'� /#.%:#� 3'5#*2/'� &.*()"("4'4#+*� /#
2#("*�)2#("4'4#4F*7�4�+*/$01�'":1+#7�&"1<
.*+*=�B'+'46�*�")+'4*E#	��1�(31/%+*($?�0#0
(0#5#/'�46F1?�:'.'(F*1�&1.$%	�t1C4*:'461
'"+*2*%�4�&'+/'"1�)�4*:'4�(�2#("*2/'=�+*/$<
0'=�4�'(/'4/'3�5#".#B*4#>"�0.6+'�*�74'("	
�#�0.6+1�3'B)"�5#31/%"$(%�".1"$1("1&1//61
3#7'461�p4(1�".*�p��A��<1q�*+*�':/'�A�:4#q?
*� .#5/'1� 0'+*21("4'� 0.'>E*7?� '"� 5#31/6
2#("*�3#+67�0.'>E*7�4"'.'("1&1//67�3#7'<
467� )� 41(/*20*� :'� 5#31/6� 4(17� *+*� &'2"*
4(17�41.7/*7�*�/*C/*7�0.'>E*7�3#7'467?
0.'31�8'+$F*7�41.7/*7�0.'>E*7�&1.4'("1<
&1//67�3#7'467�)�('.'0*�G2D1	H2D1?�(1.'B'<
+'4'=�B#*20*�G15?;	D29DC?;?�2121"0*�LD19C82;
M3100>1?� &':'.'C/*0#�N13D152?;	 31HHA92D?;

*�.%:#�:.)B*7�4*:'4�p(3	�"#8+	��q	��#�74'("'<
4'=�&"1.*+**�)�/10'"'.67�4*:'4�3'B)"�5#31<
/%"$(%�91/".#+$/61�.)+1461�p0'/$0*�*�".%<
('B)50*q�*+*�/1�5#31/%"$(%�/1�"'+$0'�.)+1<
461?�0#0�)�4(17�4*:'4�&.*�2#("*2/'=�+*/$<
01?�/'�*�41.7/*1�*�/*C/*1�0.'>E*1�74'("#
p41(/*20#q	
;/#2*"1+$/#� */:*4*:)#+$/#%� *531/2*<

4'("$�&'+/'"6	��6:1+1//61�(41"+63*�0.)C<
0#3*�'":1+6�)2#("4)>"�4�+*/$01�/1�)�4(17
'('81=?� 21./61� 0.)C0*� '8'5/#2#>"� +*/$0)
)�4(17	��#&.*31.?�)�+)B'4'B'�0'/$0#�L9C8?;
H51C>9;2;�3#+61�41.7/*1�0.'>E*1�4"'.'("1<
&1//67�3#7'467�+*/%+*�)� 4(17�&'=3#//67
/#� (.1:/*7� H"#&#7� +*/$0*� &"*9� p21./61
0.)C0*q?� 8'+$F*1� *� (.1:/*1� 0.'>E*1� +*<
/%+*� )� 2#("*� '(3'".1//67� &"*9� p(41"+61
0.)C0*q	
-'(">41/#+$/#%�+*/$0#�4�B/15:'4'=�2#(<

"*� #.1#+#� '"()"("4'4#+#� )� '860/'41//'=
21214*96�N15HAK1D?;	 >56C8529?;� *� "#+'40*
G8-	 EA5>132;?� &.*213� 4� ����� B	� /#�-'+%./'3
�.#+1�+'4*+*�3'+':67�"#+'4'0�(�+*/$0'=�3*<
/*3#+$/'=�&'+/'"6�A�5#31/%+*($�91/".#+$<
/61�.%:6�&1.$14�8.>F/'=?�(&*//'=�*�&+1<
214'=� &"1.*+*=� I�63014*2?� �6C#/'4(0*=?
����Z	��'�4�&.1:6:)E*=�p���,�B	q�*�&'(+1:)<
>E*1�B':6�p'(3'".1/6�('"/*�&"*9q�+*/$0#�)
3'+':67�"#+'4'0�/#�-'+%./'3��.#+1�*�4�&'=<
31��*C/1=��8*�/1�'8/#.)C1/#	��):%�&'�1:*<
/*2/63�'"+'4#3?�&'(">41/#+$/#%�+*/$0#�/1
&.'*(7':*"� "#0C1� )� :)8.'4/*0#�J-	 1?5>A31-
�)8.'4/*0*�5#&#:/67�&'&)+%9*=?�4�"'3�2*(<
+1?�4'53'C/'?�*�5#&#:/'(*8*.(0*1�'(1//>>?
&'(">41/#+$/)>�*�&'(+18.#2/)>�+*/$0*�&.'<
4':%"� /#� &)"%7� '(1//1=� 3*B.#9**� 4� �*"#1
I�63014*2�*�:.	?�����Z	

��
'���2��<��������7#.#0"1./#�:+%�.%:#
(141./67�4*:'4?�5*3)>E*7�4�()8".'&*0#7�*
".'&*0#7	��/#�3'C1"�86"$�.#5/'=�&'+/'"6?
'"�5#31/6�&.#0"*21(0*�4(17�&1.$14�/#�4(17
&"1.*+*%7�:'�5#31/6�2#("*�&1.$14�/#�/10'<
"'.67	�t#"1.*#+6?�&'+)21//61�&.*�5*3/13
(':1.C#/**�&"*9?�&.1*3)E1("41//'?�&1.4'<
B':0'4�&.1:("#4+1/6�4�"#8+	�
	
G*/$0#�+)B'467�*�0.#(/'5'867�L-	D>5:29?;

0'/$0'4?�C1+"67�B-	M31:1�*�81+67�".%('B)<
5'0�4(1B:#�/1&'+/#%	���11�7':1�5#31/%>"(%
0.'>E*1�B'+'46�*�")+'4*E#�p4'53'C/'?�/1
4(1q	��"+*2*%�31C:)�4*:#3*�'"/'(%"(%�0�0.6<
+'4'=� *� 74'("'4'=� &"1.*+*%3	� �#*8'+$F#%



���

&'+/'"#� (.1:*�0+1"'2/67�&"*9<&1.4'B':0'4
/#8+>:#+#($� )�C1+"'=� ".%('B)50*�	 +*/%+*
4(1� .)+1461� *� ".1"$1("1&1//61� 3#7'461?
2#("$�p&.'0(*3#+$/61q�*+*�4(1�41.7/*1�0.'<
>E*1�4"'.'("1&1//67�3#7'467?�0.6+6F0#?
41.7/*1� &.'&#"#B*#+$/'=� 0+#:0*?� 0.'>E*1
0*("*?�2#("$�/*C/*7�3#7'467	�j1+61�".%('<
B)50*� 5#31/%+*� 91/".#+$/61� .)+1461?� 4(1
p��A��q�*+*�p��?����*+*���q�".1"$1("1&1//61
3#7'461?�4(1�3#+61�*�(.1:/*1�41.7/*1�0.'<
>E*1� 4"'.'("1&1//67?� 4(1� *+*� "'+$0'� *7
4/)".1//*1�8'+$F*1�41.7/*1	�G)B'461�0'/$<
0*�5#31/%+*�/10'"'.61�*+*�4(1�41.7/*1�0.'<
>E*1�4"'.'("1&1//67�3#7'467?�2#("$�/*C<
/*7�0.'>E*7?�4(1�".1"$1("1&1//61�3#7'461	
�.#(/'5'861�0'/$0*	4�&.'91((1� +*/$0*� 5#<
31/%+*�5/#2*"1+$/)>�:'+>�0.'>E*7�B'+'46
*�")+'4*E#?�2#("$�41.7/*7�0.'>E*7�4"'.'<
("1&1//67�3#7'467?�'"�':/'B'�:'�".17�".1<
"$1("1&1//67	���/10'"'.67�0'/$0'4�/#8+><
:#+*�+*/$0)�91/".#+$/67�.)+1467	
-'+/#%�*+*�&'2"*�&'+/#%�5*3/%%�+*/$0#

7#.#0"1./#�:+%�(141./67�&1/'210�A�41(/*2<
0*� *� "#+'40*	� �+1"'2/61� &1.4'B':0*� 4(17
4*:'4�(�'0.#F1//63�.':#3*/'3�'&1.1/*13�4
0'/91�#&.1+%�*31+*�&'+/'("$>�/'461�3#7'<
461� *� .)+1461� &1.$%?� 41.7/*1� 0.'>E*1
0.6+#?�8'+$F)>�2#("$�/*C/*7�0.'>E*7�0.6<
+#� p(3	� "#8+	� 
q	� �":1+$/61� /1(31/*4F*1(%
&1.$%� p'0.#F1//61q� '("#4#+*($� /#� B'+'41?
B.):*?� (&*/1?� 81:.1� *� B'+1/*	� -'� &'+'C1<
/*>� 4� B':'4'3� 9*0+1?� D'"'&1.*':*21(0'=
.1#09**�/#�.#(")E*=�:1/$?�H"#�+*/$0#�)�'81<
*7�4*:'4�%4+%1"(%�&.1:8.#2/'=	��'�)�(*8*.<
(0'=�"1/$0'40*�G8-	DA336E2C1	 C52;C2;�&.*�.#(<
")E13�:/1�5#31/%+*($�0.'>E*1�B'+'46?�")<
+'4*E#?� ".1"$1("1&1//61� 3#7'461� *� 91/"<
.#+$/61�.)+1461�&.*�.#4/'=�&'+/'"1�(�5#<
&#:/'14.'&1=(0'=� G8-	 D-	 DA336E2C1	 IxLPOe?
SL``XN?� ���
Z	
-.1:8.#2/#%� +*/$0#� &1.4'B':0'4� 4#.#<

0)F0*�O?;D2921	;:>D2D1�.#(&.'(".#/%+#($�/#
4(1�&"1.*+**�")+'4*E#��8.>F/)>?�(&*//)>?
&+1214)>?� 81:.1//)>?� B'+1//)>?� #/#+$/)>
*�74'("'4)>?� /'� .)+1461�&1.$%� /1� 5#31/%<
+*($?�"'+$0'�*7�0.'>E*1	��.6+'4#%�&"1.*<
+*%�4�+*/$01�/1�)2#("4'4#+#	�-.1:&'+#B#1"<
(%� I�6C#/'4(0*=?�
��
#Z�4"'.'=�H"#&�+*/$<
0*?� B:1� )2#("4)>"� "'+$0'� &1.$%� B'.+'4'B'
&%"/#?� &.1*3)E1("41//'?� 31C21+>("/'B'
'":1+#?�/1�5#31/*4F*1(%�/#�&1.4'3�H"#&1�*

&.*+1B#>E*1�0�&%"/)�0.'>E*1�F1=/'B'�'"<
:1+#?�2#("$�*5�0'"'.67�46.'(+#�('4(13�/1<
:#4/'?�31/11�31(%9#�/#5#:	��'53'C/'?�*31/<
/'�H"'"�H"#&�p&':8'.':'0?�B'.+'?�(*/*=�&+#<
(".'/�/#� B.):*q�'&*(64#+�4�0#21("41�&.1:<
8.#2/'=�+*/$0*�l	��#=51.8*�IWVK_MLU\?���
�Z	
�*/174'("0*�P15;2Q>5	D619?5?;�/#�5*3'401�/1
+*/%>"	
 5� (141./67� &.1:("#4*"1+1=� (131=("4#

fLVQgVYYVcPM	5*3/%%�+*/$0#�7#.#0"1./#�"'+$<
0'�:+%�'860/'41//'=�21214*96	���&1.4'B':<
0'4�*�45.'(+67�&"*9?�&'�&'+'C1/*>�4�B':'<
4'3� 9*0+1� '/#� %4+%1"(%� &'(">41/#+$/'=� )
&1.467� *� &'(+18.#2/'=� )� 4"'.67?� "#0� 0#0
0'/".'+*.)1"(%�('0.#E#>E*3(%�:/13�I�'(<
0'4?�����Z	���".17�0+1"'2/67�&"*9�4�:10#8.1
5#31/*+'($�4(1�0'/")./'1�'&1.1/*1�")+'4*<
E#?� 8'+$F*/("4'� 41.7/*7� *� /*C/*7� 0.'><
E*7� 0.6+#?� 4(1� .)+1461?� ".1"$1("1&1//61
p��A��<1q�3#7'461?�:*("#+$/61�&1.4'("1&1/<
/61�3#7'461�p�A
<1q?�2#("$�4"'.'("1&1//67
3#7'467�p��<1J���?��
<1q	��15)+$"#"6�('4&#:#<
>"�(�H0(&1.*31/"#3*?�&.'41:1//63*�l	 �	 �'(<
0'463� I����Z?� A� 21214*96?� +*/%>E*1� 4� '0<
"%8.1� A� :10#8.1� *31>"� 2#("*2/)>� +*/$0)	
�'� &"*96?� +*/%>E*1� 4� %/4#.1� A� #&.1+1?
*31>"�&'+/)>�+*/$0)	
��0+1"0#7�5*3/%%�+*/$0#�(141./67�'4(%<

/'0�A�".'("/*0'4'=�J0E>5271	;D8A>92D3?;?�'4<
(%/0*<0.'F0*�J-	H?;2331��&':'.'C/*0#�	&)/'2<
0*�A�/1�/#8+>:#+#($?�/'�4�&.*.':1�4'�4"'<
.'=� &'+'4*/1� 5*36� )� H"*7� &"*9� 2#("*2/'
5#31/%>"(%�0.'>E*1�B'+'4/'=�&"1.*+**�IWV<
K_MLU\?���
�J��63014*2�*�:.	?�����Z	��'53'C<
/'?� D'"'&1.*':*21(0*=� .1C*3� 0+1"'2/'B'
(':1.C#/*%�H"*7�&"*9�/1�("*3)+*.'4#+�.1<
#+*5#9*>�+*/$0*	
-'� +*"1.#")./63� :#//63� I�63014*2� *

:.	?�����J��MQQV?�WVQXYML?����
Z�*5�(&*(0#�4*<
:'4?�&.*41:1//67�4�"#8+	��?�/#�5*3'401�&.1:<
8.#2/'=�+*/$0*�/1"�)�(*8*.(0'=�5#4*.)F0*
G5?9>331	0A9C19>331?�'860/'41//'=�B'.*74'(<
"0*�G8A>92D?5?;	 H8A>92D?5?;?� :.'5:'4� .':#
P?5K?;-	y#("*2/#%�&.1:8.#2/#%�+*/$0#�0'/<
")./'B'� '&1.1/*%� *� 2#("*� 0.'>E*7� 0.6+#
()E1("4)1"�)�C1+"'B'+'4'=�*� B'./'=�B- D2/

9>5>1� ".%('B)5'0?� (+#40*<31+$/*20#�R63:21
D?55?D1?�21./'B'+'4'B'�210#/#�R1I2DA31	CA5S?/
1C1� *� '860/'41//'=� 0#31/0*		-.1:8.#2/'=
+*/$0*�/1"�"#0C1�)�/1&1.1+1"/67�4*:'4?�#
"#0C1�0'2)>E*7�4�&.1:1+#7�"#1C/'=�5'/6?



���

��

�*:

J5>0AH8231	13H>;C52; � � � � � � � • • • • • •
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• • • • • • • • • • • { { { { {

� � • � • • ↑ ↑ ↑ � �

� • � • • ↑ ↑ ↑ � �

� � • • � • • ↑ ↑ ↑ � �

� • • � • • ↑ ↑ ↑ � �

� • • � • • ↑ ↑ ↑ � �

� • • � • • ↑ ↑ ↑ � �

� • • • • ↑ ↑ ↑ � �

• � • • � � � • • • � � � � �

� � � � ↑ ↑ ↑ � �

� • • � • • ↑ ↑ ↑ � �

• • � • • � � � � �

� • � � � � � ↑ ↑ ↑ ↑ �

↑ ↑ ↑ ↑ ↑ ↑ ↑ ↑

• • � � • • ↑ ↑ ↑ � �
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