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

������ ��	����	�

�������

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

� � � �  ! "#
$�

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

����� ��

	�������� �

�%&"'%( � )�� $&%�#(*+%'",

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

� � � � � � � � - � ./01� -� �  %2&*$



����� ��� � �  !""#���

$���%�� & � #����'� 

�3�454
6789

� � � � � � � �	 � � � � � � � � � �()*+)*� ,*-(.,*� ,(/0*�1�2*+)(3� 2-451� ��� �� � � � ��� �������
'6� 789:;<6� =>:?8=>@� A69� B8C7?�� � D>EC?� D F 6 G HIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII� J

� � � � � � � �  � ! � � � � 2(KLM,*� N4+4,LO*� �"#�$� � % �&�'�� � � 	6F� P6?Q=>7Q:9RF>:6=� S� S� JT
( � )�	� � * �  � � � � � � � � �(0L� 2L-*+� �+ �&,� �� � - �&�#� � �� � � 	8=U?� D?F>E�?=� D89=?>H� V� V� WW
� � . � � � � � / � 	 �  � � � � �X� ,*-(.,4� 34.LOL,4�1� �L/1� X*�Y-434� Z1-[)4� Y\*.*YL,4 �

�� &�0 �� �$� 1 �� �&�� � � '>� <6A67?=6� ]8];@>?F6� >� ^?97Q� 98;9� ?>� A8<?=>:?8=
: ; F _ ; 6 HIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII� `J

( ���2 �� 3 �4� �5� � � . � � � ! � � �X� ,*-(.,4� 34.LOL,4� [*� �51\L,[)(5� �(-.1,*� �( �5
��6&�� 7 �8�&�5%�$0� � � ' � � a8@C9Q6?@<?::6@� ?<� !G;@?=� �� b 8 FA ; = HIIIIIIIIIIIIIIIIIIIII� `T

9������� � � 	 � � � �� � � ��L+,*� L34,*� ) (. � �-c*� �: � ;� � �$� � ��������� � d6F98=>@� =><69
><8=G� :Q6�  6 F R 9 HIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII� ef

< � � �=� � � � � 	 � � � � � � �-*3[)L� 4\434,ZL� 1� ,*/L3� ,*-(.,L3� (-[)L3� L5-*3*� L �
,*-(.,*� (-[)*� L5-*� )*(� .-*3[)L� 4\434,*Z� ,*-(.,Lg� (cL+*h*� �> ���?� �
�� � � � � �� � � '69� 6@6<6=:9� AF><>:?_;69� A6� =89� A>=969� ]8];@>?F69� 6:� @>� A>=96� i� &
]8];@>?F6� 78<<6� �j6@6<6=:� AF><>:?_;6� A6� =89� 78;:;<69� ]8];@>?F69H� V� V� S�

@ �4�=�� � � � 	 � � � � � � �*-(.,4� L5-4� 1� �L+4Y1� L� ()(\L,L� �A6�8�?� � �� � � � � �?� � 	?6
a8?C9:>=k6� ?=� b?:97Q6l8� ;=A� � < G6R;=GHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII� Te

am�3 �� � �B � � � C�B��� � n,*(OL� ,431/Z(5*� h4XL)*� o 7$�� �D&��� E �D�� � � '69� 78==>?996;F9
A6� @>� p@>=G;6� < ;6::6qHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJJW

+�#��� 3 � �2� 	F � � � � � � � � �Z,(\(/)(� 1� �(-[)(3� YLh4,O1� �+ �$�� � 7 �$6��;�$���� �
'r6:Q=8@8G?_;6� A>=9� s8F9C?� a ?U6= >7HIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJtt

G )	B��.��� H )F � � � � � � � $13*� 1� ,*/(h� ,*-(.,(h� N(4XLhL� �I&,�D� �0 �$� J,;$�����
	?6� d69:� ?=� A6F� U;G89@>u?97Q6=� a8@C9A?Q7:;=GHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJ``

9���! � � �F �� �� � � �4[3*� 8� �1/Z-L31� �*[(h4YLM1� �: � � � ' �%�;� � �� � � #� 98=G�A6A?&
7>:6A� :8� b;v:F?<� a > 98 U6l ?wHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJ`x

V� ��y�� �����n�� & � �!""�^��#��!^ �

<)B�� 	 � � � � � � �5G 4)�F � � � n*NL[L� �1)4� �4/LM*z� [Y4/Z4,L)*�1� �-N[)(h� �*N4\L �
�> ,D���� � " � � ��5I&8,$;�� � '69� =8:;@69� A6� ';C>� B6v?wz� ]F6:F6�>�  F]9C>� b>]6@>
�� >FF8=A?996<6=:� A6� D 6@8l>FHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJef

@�4�=�� � � � 	 � � � � � � �(/� ,4/Z(� (� N-L\L)*3*� X*� L5-*04� 1� �)(N[)(h� %-,(h� �(-L �
�A6�8�?�� �� � � � � �� � � P6?:6F6� �?=k6@Q6?:6=� ??R6F� A?6� �>=k6� ?=� A6F�  C8]9C>
�F=>� s 8 F > HIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII� JeT

( � � � � . � ( � �! )�� � � � %L,O*-[)(� pg(-h(q� �� [4\(� ,*� �(N*(,L)1� o + �&�$�0� + �&�5
',���� � 	>9� {?=k>F6=|8F}� �� p�(5h(q�>;}�A6<�b8]>8=?C� s6R?FG6�^8FA96FR?6=H� Jfe�

( �  � � � . � ( �  � ! )�� � � � �*3N*[L� ,*�2*cL+)(h� �(-L�1�n*N\*01� �+ �&�$�0 � + �&�',���� �
zz ><]>9?q�� sF>=k?=G� @>=A9� }8F� Q8F969� >=A� 7>::@6� u?:Q8;:� 9Q6]Q6FA9� �� ?=
:Q6� }88:Q?@@9� 8}:Q6� D>R?EC>� <8;=:>?=� ?=� ^8F:Q6F=�  6 F R ?> HIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJf~

( � � � � . � ( �  � ! ) � � � �� K � Y*•*\LO*3*� ,*� n\(Z[)(h� �4OL� �+ �&�$�0� + �&�',����
'69� }8;@?6F9� 9;F� @>� {@8:9C>� �6C>� ��  6FR?6� A;� ^ 8FAHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII`x€



��

�Z-*,*
6 789

( � � � �. � ( �  � ! ) � � � � � �*•*\LO*� ,*� *-4\L3*� 1� �*\(34� �XY(-1� �+ �&�$�0� + �&�5
',���� � 	?6� aa>@C<??Q@6� *N� A6=� •;6@@6=� ?=� ">@?� �kl8F� �� ^8FA96FR?6=H� V� V� V� oJxWI� J�

( �  � � �2)� � � )L )�� 	 � � �Y4� \454,.4� (� N-()\4Z(h� �4-L,L� LX� �KL+)(5� )-*h*� �+ �5
&���6,� %�,M,���N� �u8� @6G6=A9� >R8;:� :Q6� 7;F96A� ‚ 6 F ?= > HIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJx`

( � � � � . � ( �  � ! ) � � � � � �454,.*� 8� �434Z4/)(3� �4X4-1� ,*� �(N*(,L)1� �+ �&�$�0
+ �&�',� �� � � '>� @6G6=A6�A;� '>7� A6�  6<6:6v� 9;F� @6� b8]>8=?C� 6FR?6� A;� ^8FAH� Jxe�

( � � � � . � ( �  � ! ) � � � � � �Z*-(.-4Y,L� 5-*.� �(X,L)� ,*.� �*[L,(3� �+ �&�$�0� +�&�5
', ��� � � 	?6� >@:6� D;FG� b8k=?C� ><� �}6F� A69� �>99?=>� ƒ@;9969�^8FA96FR?6=H� Jxe�

( �  � � �2)� � � )L )� � � � � �*[Z4-LY*/4� 5-*.(cLZ,4� 1� 1KL+)(3� )-*h1� �+ �&���6, �
%�,M,���� � �Q6� A?9]6F9?=G� 8}� Q>?@� 7@8;A9� ?=� :Q6� A?9:F?7:� 8}� � „?76� ^8F:Q6F=
 6 F R ?> HIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJxY

+�#��� 3 � �2� 	 ! � � � � � � � � �(/� 8� c*-h*)1� ) ( . � �*[(h4YLM*� �+ �$� � � 7 �$6��;�$� � �� �
�=78F6� 9;F� @j6:6=A>FA� A69� a >98U6l?w?HIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJxx

OF)�� � � 9 � � � � � � � � �-L+4/MLY*•4� c4X� [Y4/Z4,L)*� �" ;, � � � � : ������� � '>� 78<<;&
=?8=� 9>=9� ] F6 :F6HIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJx~

IN� C�� � � � � L� IN� G  	 �  � 2� � …1g*��IN� E�� �� � � 6:� IN� I&� �&�6�� 	„;Q>&	U8;Q>H� V� V� V� JxT

:N�� � (.*Z*) ��5\4.1� cLc\L(5-*†Lh4� ,*/Lg� ,*-(.,Lg�N([\(YLO*oxrI‡� ;]]@6<6=:� *
@j�99>?� A6� D?R@?8GF>]Q?6� A6� =89� ]F8l6FR69� ]8] ;@>?F69HIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJ~€

:N�� � ( .*Z*) � �5\4.1�cLc\L(5-*†Lh4� ,*/Lg� ,*-(.,Lg� X*5(,4Z*)*� �9N��  ;]]@6<6=:
*� @j�99>?� A6� R?R@?8GF>]Q?6� A6� =89� w=?G<69� ]8] ;@>?F69HIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJ~J

3 � � � ��2)� < � �4P �	 � �� � � � �Z,(5-*†[)L� 31X4h� 1� 24(5-*.1� 1� JT`€� 5(.L,L� �7 �$�5
��6,� >$�8�6� � � � �� � � �:Q=8GF>]Q?97Q69� ";96;<� �� ‚>QF69R6F?7Q:� JT`€H� V� V� V� J~t

3 � � � ��2)� < � �4P �	 � �� � � � } � �L)(\*� n45*� o 7 �$���6,� >$�8�6�� � ���� � } � ^?C8@>� {6G>H� J~x�
+ �#��� 3 � �2� 	F � � � � � � � � } � �,.-Lh*� �I� �(YLM4YLM� �+ �$�� � 7 �$6� �;�$� � �� � � } �#=AF?U>

dI� ‚ 8 l ?w 6 l ?w HIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJ~T
: �QN� JN� R��S)��� � � �(34,L)� �: �TN� EN� U�$V,����� " 6 < 8 ?F 6 HIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJTJ



�()*+)*� ,*-(.,*� ,(/0*� 1� 2*+)(3� 2-451

�� :;:<=� >?45@A� B=� C�D@4E454� <AF@4� D� G=5�@4� F:@4>@4� 54�:H54�
5:FI4� A� �4>@:<� ��=JAK� A� @:<=K� C:�=H� 5=F3:� �=<4L4K� GD;=� C�=3=G5:�
M:@LD�

�� ��=JA�B=�5:FI4� H:N�:� :>A;454K� 54�:>D3:� G=5�@4�� ��3D54K� A� 3:@A�
;�=<=54� :54� �=� :�=35:� <=I4?4K� C:J:3:;:� <AF@4K� 4?D� C:B=HD5D� 4O=3LD�
B:F� A;=@� A@4EABA� 54� I=5A� ;=?D@A� �34�D5A�� �H=?:� ;=PD5:<� C�4;D� �4<:�
G=5�@DI=� @:H� @AP=�� �=;:B@=� C?=3A� D� ;=EAK� <5:JD<4� B=� �4<:� 3:� C:�4:�
H:�AH4B=K� 4� G=5=� C�=HA� D�3@4BA�� �;=� :;=� C:�?:;=� M :@DL4� �4HD� C4GOD;:K�
<4H4�B=�>=�3:� CA34� �;=�54�H4� <5:J=� 4O=3@=� 5=P=� 5D@4H� :NAPD�� �4I=�;DF=�
�;4@4� B=� F:@4>@4� @AP4� CA54� G=5�@:J� :H=?4�� �DB=� �=H4@� �?A>4B� H4� �=�
@:H� B=H5=� G=5=� 54Q=� C:� H;4H=�=3� @:<4H4� B=H5:J� D�3:J� 4?R=3@4�� �;:BA�
5:FIA� M :@DL=� �<43�4BA� ?=C:<K� 4?D� �=� DC4@� 34@<D>=K� 54�:>D3:� H=;:B@=K�
@:B4� P=� ND3D� ?=J55=� :H=;=54� D� N:O=� 54@DP=54�� S:�=H�=�3=3�@:J� �4E?:J4K�
ND?:� B=� D� H�AJDT� @:BD� �A� A3DL4?D� 54� :H�G4;4I=� 5:FI=U� E4C:�?=5:�3�
G=5�@DI4� C�=3=G5:� @:H� @AP=K� JH=�3@4� D� ;=E=K� D� C:E5434� G=5�@4� @:5E=���
;43D;5:�3�� �4B;DF=� C�:<=54� H=�D?:� �=� @:H� G=5�@=� 5:FI=� 54� J?4;D��
�454�� �=� J?4;4� 5=� @D3D� :54@:� @4@:� �=� 3:� �45DB=� >D5D?:�� �4�:>D3:� �=�
DEJAND?:� @DP=I=� C3D>DBD<� C=�B=<�� �@:� ND� �=� :;4� 5:FI4� AC:�=HD?4� �4�
@:B:<� H�AJ:<� F:@4>@:<K� :5H4� B=� :54� 54B�?D>5DB4� �4� :5:<� A� �4>@:<�
�:5:F3:�A�� �C4@� D� DE<=QA� IDT� D<4� DE;=�5DT� �4E?D@4�

�;=3� �=� A:CF3=� H:N�:� :H=;4� D� <5:J:� C4ED� 54� ?=C:3A� D� >D�3:PA�
�;:J4� :H=?4�� �4E?D@4� DE<=QA� <43=�DB4?5:� 5=B=H54@DT� E4C4G4� �=� D� A� :H=?AK�
54�:>D3:� @:H� H=;:B4@4�� �D�:<4F5=� H=;:B@=� D� �;=>45D<� H45:<K� @4:�
D� :ND>5D<K� E4;=GA� J?4;A� <4�4<:<K� H:@� �=� N:J43=� :@D3=�� �:H� OAHDK�
D4@:� �A� �4E?D>D3:J� E45D<4I4� D� D<:;5:J� �34I4K� 5=<4� 3:?D@:� �4E?D@=��
�:H� G=5�@:J� :H=?4� 54B;DF=� �=� C4ED� 54� ?=C:3AK� A@�4�� D� N:J43�3;:K�
4� <4I=� 54� C�4@3D>5:�3�� �5:� B=� ;DF=� F4�=5:K� GD;:CD�5:K� 5=J:� A@A�5:�
D� C�4@3D>5:�� V=5�@D� �;=3� �=� �@:�:� A;=@� C:3CA5:� :H=;4K� 54�:>D3:� P=�
�=� �=3@:� ;DH=3D� N=E��4��.�W�X � B=HD5:� C:5=@4H� A� @APD�

������ ���	�

�� 3:@A� C:�?=HIDT� >=J�H=�=3� J:HD54� <AF@4� 5:FI4� C�=3�C=?4� B=�
DE;=�5=�C�:<=5=�� �5:JD� �34�DK� 54�:H5D� 4O=3LD� 54CAF3=5D� �A� D� E4<=I=5D�
LD;D?5D<� :H=?:<�� �454�� �=� M :@4L� 5=� <:G=� A;=@� C:� :H=?A� �4E?D@:;43D

�?4�5D@� �35:J�4W�@:J� <AE=B4� X'� .



Y �������� � � � � � �� � � � � � � � � ��	� � �� � � � �� � � �

:H� :�34?:J� �345:;5DF3;4�� �AF@4� 5:FI4� 5DB=� 5D@4H�ND?4� N:J434� D� GD;:��
CD�54K� C:� >=<A� 54�:>D3:� DE:�34B=� DE4� G=5�@=K� 5D3D� B=� D<4?4� <5:J:�
4O=34@4�� �54� �=� A;=@� :H?D@:;4?4� ;DF=� C�4@3D>5:FPA� D� B=;3D5:P:<K�
5=J:� A@A�:<� D� N:J43�3;:<�� �D�A�3:@A� J:HDFIDT�H:N4K� �;=>45DT� D� �4H5DT�
H454� 5DB=� �=� <5:J:� �4E?D@:;4?4K� 4� H454�� B:F� <4I=�

� : F I 4 � H : � @ � 4 B 4 � ./� ; = @ 4

O�)W����  )FP�� ��!P�N � -� �54E4H� >=3�H=�=3� J:HD54� <AF@4� 5:FI4�
ND?4� B=� H�A@>DB4� 5:� H454��� �5:J=� 4O=3@=� C�4;D?=� �A� G=5=� @:H� @AP=�
:H� H:<4P=J� C?4354�� �E�4H4� B=� ND?4� B=H5:�34;54� D� C�4@3D>54�

�AF@4�LD� 5D�A� 54�:>D3:� A@�4F4;4?D� J?4;A�� �:�A� �A� C�D�:H5:�
>=FO4?DK� 34@:� H4� B=� C:E4HD� ND?4� �@:�:�H:� �4<=54K� 4� �C�=H4K� �CAF34BAPD

B=� H:� ��=HD5=� >=?4K� ND?4� B=� C�4;:� C:3@D��
5A34�� �4� J?4;D� �A� 5:�D?D� L�5D� F=FD�K�
A@�4F=5� 54:@:?:� C453OD@4<4� A� N:B4<4��
�?4QD� <AF@4�LD� �A� F=FD�� �4<:� 54C�=HK�
DE54H�>=?4K� �CAF34?DK� 4��34�DBDK� 54C�:3D;K�
�;AH4� A54:@:?:� C:HDE4?D�

��!�Y� � �A� C�4;D?=� G=5=� :H� H:<4P=J�
N=?:J� C4<A>5:J� D?D� @AH=O5:J� C?4354�� �A��
@4;D� �A� ND?D� HAJ4>@D�H:� F4@=K� 4� FD�:@D�
H:� C:?4� <=3�4�� �3:J4� �=� D� E;4?4�	�!�Y� �
! ���	�Z� ��	��� � D?D�	�!�Y�� � � ���BF�N �
�N:H� �A@4;4� E4;�F4;4:� �=�AE45:<� N=?:<�
>DC@:<K� FD�:@:<�H:� Y� �<�K� DE4� @:B=�B=� ND:�
L�5D� ;=EK� 4� ��=HD5:<� �A@4;4K� �;=� H:� �4��
<=54K� DF4:� B=��� )FN �DE�4Q=5� @4:� D� >DC@4��
S:H� J�?:<K� JH=� B=� ND:� C�:�L=C� HAJ� :@:�
.Z� �<K� @:FAO4� �=� ;=ED;4?4� �;=EDL4<4��
�N?4>D?4� �=� C�=@:� J?4;=�D� C4H4?4� B=� �?:��
N:H5:� 5DE�3=?:�H:� D�C:H� C4�4� C�=@:� J4P4�

[��) � �A� ND?=� :H� D�3:J� C?4354� D� A�
D�3:B� � �� � � � @4:� @:FAO4�� �D?=� �A� @:��
<:35=� D� FD�:@DT� 5:J4;DL4K� :D;D>=5DT�

C:� H5A� N=?:<� >DC@:<K� @:B=� �A� �=� �CAF34?=� H:� DE54H� >?454@4�� �@:�
C4�4� E4;=ED;4?=� �A� �=� ;=EDL4<4�

�E54H� @:FAO=� :N?4>D:� �=�\��B �	 � [C��?A@\K� 54>DI=5� :H� ?=C=�
E43;:�=5:�C?4;=� D?D� L�5=� >:T=�� S?4;DK� @:BD� �A� 5:�D?D� <?4QD� OAHDK�
ND:� B=� �C�=H4� A@�4F=5� L�5:<� �;D?:<� [�?�� .\�� ��:�?A@� B=� D<4:� <5:J:��
N�:B5AK� �B4B5A� ]CAL4H� C4@;45�@A^K� @:BD<4� �=� E4@:C>4;4:� �4<:� ED<D��
�� 3:@A� ;�=<=54� HAJ<4H� �A� �=� <=I4?4�� �:;DB4� �A� �=� �4E?D@:;4?4� :H�
�34�DBDT� C:� :N?D@AK� HAGD5D� D� �B4B5:�3D�

�@:� ;�434� �=� :N4;DB4?4� 5=@:?D@:� CA34� L�54K� �;D?=54���!�X � HAJ4�
H:� H;4� <=3�4K� >DBD� �A� �=� @�4B=;DK� C:F3:� �=� E4;=G=� @4:� ?=C3D��<4F54K



M���_��� �� �� � � � � � �MM�� �� ��_� � � � � � � � � � `

�CAF34?D� �4HD� A@�4�4� 5DE� J�AHD�� �:H� <?4QDT� C:F4� B=� 54� :N4� @�4B4�
ND?4� A@�4F=54� FO:@DL4<4K� :@�AJ?D<K� �4E5:N:B5D<�� � �F �	� � � � D� 54:��
@:?:� >DC@4<4�

�4� ?=3:� 5DB=� ND?:� :H�=Q=5=� :NAP=�� �3:J4� �A� 54B>=FP=� DF?D� N:�DK�
4� ND?:� DT� B=� @:BD� �A� 5:�D?D� D� ED<�@=� >DE<=�

O��	�.�!P)�  )FP)� �.) � � �4�3:B4?:� �=� :H�D�3DT� 4O=34@4� @4:� D� �;=��
>45:�� S�4;?R=5:� B=� :ND>5:� :H� J�ANO=JK� C�:�3DB=J� C?4354K� N=E� D@4@;DT�
A@�4�4K� F4�4� D?D� >DC4@4K� D?D� B=� ND?:� DE5:F=5:� �;=>45:� :H=?:� [�?�� Y\K�
S�D?D@:<� �4H4� 5:J=� �A� :N4;DB4?D���F)P�=��� �
[:N:BLD<4\K� 54� @:B=� �A� 54;?4>D?D� :C45@=� :H� J:��
;=Q=� @:G=�

O�)W���� ]��B	�� �.) � �5DB=��=� <5:J:��4E?D��
@:;4?:� :H� ?=3I=J�� �D<D� [1� 5:�D?D� ?=3ID� F=��
FD�K� @:FAOAK� C:FA� D� W�:�?A@K� 4� A<=�3:� a7b7�
>4@FD�=K� D�:N4;=E5:� >DE<=��^�	!��) K� 54>DI=5=�
:H�WD5=K� E43;:�=5:�C?4;=� D?D� L�5=� >:T=K� ND?=�
�A� AE45=K� C�DCDB=5=� AE� 3=?:�� �?4QD� �A� 5:�D?D�
C?4;:K� 4� �34�DBD� L�5:� :H=?:�� � :� C4�4� >4@FD�=�
�A�A>;�FPD;45=� @4DF=<�� �C�=H4K� 54� H;4� <=�34K�
:H� @A@:;4� H:� C4�4K� ND?D� �A� @:�D� �4E�=ED� �4HD�
?4@F=J� :N?4>=I4�� � :� :N4� �4E�=E4� ND:� B=� C:�
B=H45� c=CK� C:�34;O=5� L�;=5:<� C:�34;:<K� 34@:�
H4� �=� B=H45� H=:� 3=� C:�34;=� ;DH=:�� �� @:?=5D<4�
�A� >4@FD�=� ND?=� AE45=K� 4� �4� �C:O5=� �3�45=�
@:?=54�C:�34;O=5=�C4<A@:<�H4��=�5=�:�=P4�3�=I=�
>DE<=�� �E�5:J4;DL=� DF?D� �A� @4:� A@�4�� L�5D� J4B��
345D� @:BD� �A� �=� �C4B4?D� C:E4HDK� D�C:H� C4�4�

S:;�T� ;A5=5DTK�H:<4PDT� >4�4C4� 5:�D?D� �A�
L�5=� >DE<=K� >DB=� �A� D;DL=� -�B��)X� @:B=� �A� ND?=�
AJ?4�3:� D�=>=5=K� H:CD�4?=� �4� :N=� �3�45=� 5:J=�
H:� D�C:H� @:?=54�� �@:� >?454@4� ND?=� �A� B4@:� 54N�45=�� �3:J4� �A� �=�
D� E;4?=� >DE<=� 54� ]N:�=dK� D?DK� @4@:� C=�<4� @4G=K� ];:�=d� []_DE<=�<:B=� 54�
;:�=K� E4� <5:<� LA�=� J:;:�=d\�� �� H=�5A� >DE<AK� �4� �C:O4FF=� �3�45=K� �34;��
O4?4� �=� :ND>5:�B�F� � [H=N=?D� C�A3� @:BD� B=� C�D� B4T4IA� �?AGD:� E4� @:I4K�
4� D54>=� B=� E4<=ID;4:� F34C\�

_��B	�� B��	�.�!P)� �.) � � �4�3:B4?:� �=� AJ?4;5:<� DE� D�3DT� 4O=34@4�
@4:� D� �;=>45:�� �:� B=� ND?:� DE5:F=5DB=� :H=?:� D?D� ND� �=� 5=@D� 4O=34@�
E4<=5D:� 3:C?DBD<�� �4@:K� <=�3:� F=FD�4� 5:�D?D� �A�!)�� � [FAN4�A\� :H�
B4JI=P=� @:G=K� 4� <=�3:� >DE4<4�4�	��) � N=E���)F�	� � [C=34\� -� C�:�3DBA�
;��3A� >DE4<4�

� 4 5 4 F 5 4 � < A F @ 4 � 5 : F I 4

�454FI=� <AF@:�:H=?:�H:ND?:� B=� AJ?4;5:<� :N?D@� J�4Q45�@:J� :H=?4��
�=<4� <5:J:� 4O=34@4� C:� @:BD<4� �=� M :@4L�<:G=� C�=C:E543D�� �DB=� ;=?D@4�
�4E?D@4� 5D� DE<=QA� O=3I=J� D� ED<�@:JK� �;=>45:J� D� �4H5:J� :H=?4�� �4B�

.e

tI� �Z*-(� [Y*)L.*/04�\4Z04 �
(.4\(



0 f� � � � � � � � �� � � � �� � � � � � � � � �� 	� � �� �� � ��� � �

:�=35DB=� C4H4� A� :>D� �4E?D@4� DE<=QA� :H=?4� <?4QDT� D� �34�DBDT� OAHD��
�4E?D@4� B=� A� @;4?D3=3A�D� A@�4�D<4� C:B=HD5DT�4?E=34@4�� �?4QD� 5:�=� :H=?:
:H� N:O=� D� ?=CF=�<43=�DB=� D�A@�4F4;4BA�5=@=� 4O=3@=K� 54�:>D3:� @:FAOA�

O�)W����  )FP)� �.) � � �4�3:BD� �=� @:H� �;DT� <AF@4�4L4� :H� L�5:J�
F=FD�4K� @:FAO=K� C��?A@4K� @4CA34K� C4534?:54� D?D� >4@FD�4� D� LDC=?4�
D?D� >DE4<4�� �?4QD� 5:�=� @:FAOA� :H� @AC:;5:J� D?D� H:<4P=J� C?4354U�
.) ��� � D?D��)����N� <) � �B	� � 	�!�Y� � :ND>5:� B=�A� �4E5D<� N:B4<4K�AE45DT�
�A@4;4K� �4�̀� ���� � [:@:;�435D@:<\� @4:� ?=3I4� @:FAO4g� E4@:C>4;4� �=� C:H�
J�?:<� D� A@�4F=54� B=� <5:J:N�:B5D<� FO:@DL4<4�� �4:@:?:� J4?D�4� 545D��
E454� �A� 5=@:?D@4K� :H� >=3D�D� H:� F=�3K� 5DE4� GA3DT� D� N=?DT� FO:@DL4K� �4�

:N=� �3�45=� J�AHD� �CAF34BA� �=� C:� H;4� J4B3454
�4� FO:@DL4<4K� DE4� F4@4� B=� C:�B=H45� FO:@45D
J4B345K� 4� �4<D� ;�T:;D� �A@4;4� :D;D>=5D� �A� �4�
C:�B=H5D<� �4E5:N:B5D<K� :C?=3=5D<�J4B345:<��a)5 �
���	� �D<4�:N?D@� H=?D5�@=� @:FAO=K� N=?=�B=�N:B=K�
�=3@:� �=�@4H� E4@:C>4;4K� B=HD5:� @4H� B=� T?4H5:��
�4?D�K� �A@4;D� D� J�AHD� DE;=E45D� �A� �;D?:<�

�AF@4�LD�C�=@:�3�DH=�=3�J:HD54�5:�=�>D��
�3:� N=?A�@:FAOAK� :ND>5:� :H� P=54�4�� �:H� <?4��
HDP4� B=� D� C��?A@� DE;=E=5� �4E5:N:B5:<� �;D?:<h�
H:@� B=� @:H� �34�DBDT� B=H5:�34;45�� �4E?D@4� �=�
:�=P4K� A� C:J?=HA� <43=�DB=K� D� 54� H�AJD<� 4O=3��
LD<4U� <?4QD� C�4;=� :H=?:� :H�	��`���X � �@AC:��
L=5:J�L�5:J� F3:W4K� 4� �34�DBD� :H� L�5:J�� �! �N �
�4� 5:J4<4� 54B<?4QD� 5:�=� F4�=5=K� ;A5=5=� FA?=K�
C:FD;=5=�H=NOD<� ;A5=5D<� 3@4I=<� D?D� @:G:<K�
4� �34�DBD� LDC=?=� D?D� >DE<=�

O��	�.�!P)� )FP)� �.) � � D<4� D�3=� H=?:;=�
@4:� �;=>45:K� �4<:� F3:� B=� DE5:F=5:� D?D� DE�4��
Q=5:� :H� C�:�3DB=� <43=�DB=�� �ND>5:� LDC=?=� 5=�
5:�=� �4H5D<� H45:<K� ;=P� @AC:;5=� :C45@=� D?D�
FA?=K� N=E� A@�4�4K� :C?=3=5=� :H� ;A5=5:J� @:5L4K�
4� C:FD;=5=�H=N=?D<� ;A5=5D<��3@4I=<� D?D� J:;=��
Q:<� @:G:<�

_��B	�� �.) �X� B�)W��� � D���.��X � D<4� C:�=H�?=3IDT� B:F� 5=@=�3:C?DB=�
4O=3@=�� �ND>5:� �;D� <AF@4�LD� <=�3:� F=FD�4� 5:�=�!)��X �B4JI=PA� FAN4�A��
�?4QD� :N?4>=� @�43@=� @4CA3=K� 4� �34�DBD� @:G5=�>4@FD�=� D�	�L�bX � 54>DI=5�
:H� :;>B=� @:G=K� 34@:� H4� �3�454� �4� ;A5:<� H:Q=� A5A3�4� [�?�� `\�� �:GAi� B=�
HAGD� 5=J:� :ND>5D� @4CA3� D� �4� �A@4;D<4K� E4@:C>4;4� �=� HAJ<4HD<4K� D<4�
�C�=H4� H;4� c=C4� D� DE;=E=5� B=� �4E5:N:B5:<� ;A5DL:<� �4� F4�4<4�A� :N?D@A�
J�45>DL4�� �4H� B=� N?43I4;:� D� �5=G5:� ;�=<=K� 5:�=� �=� :ND>5:�	 ���)X �
H�;=54� :NAP4K� 4� @4H� B=� ?=C:� @:G5=� C4CA>=�� �4�:>D3:J� 54@D34� @:H�<AF��
@4�4L4� 5=<4�

WI� �()*O� 1� XL3[)(3� (.4\1 �
o[*� )(K1j(3H



�������� � � 	 � � � � � � � � � � � � � � � � � � � � � 	 � � � Z

�4,[)*� ,(/0*

S:�?=�FDT� >=3�H=�=3� J:HD54� G=5�@4� 5:FF4� C�=3�C=?4� B=� DE;=�5=�
C�:<=5=K� 4?D� <5:J:� <4I=� 5=J:� <AF@4�� �� �4E5:� H:N4� �34�:�3D� D� A� 3:@A�
J:HD5=� G=5�@4� 5:FI4� B=� ;=:<4� �4E?D>D34�� V=5�@:� H=3=K� >D<� 54;�FD�
5=@:?D@:� J:HD54K� C:>5=� 5:�D3D� 54�:H5:� :H=?:K� @:B=�A�3:@A� GD;:34� <=I4�
C�=<4� J:HDFID<� H:ND<4K� C:?:G4BA� A� H�AF3;A� D� �34�:�3D�

� = ; : B 4 > @ : � : H = ? :

O)�	�.�!P)�  )FP)� �.) � � @:H� H=;:B4@4� 5DB=� N:J43:� 5D� GD;:CD�5:��
�=;:B@=� @:�A� C?=3A� A�H;=�	�	�Y�=) � [C?=3=5DL=\K� �;4@4� :H� C:� 3�D� �3�A@=K�
@:B=� E4;=GA� A� @�AJ� DE4� C:3DO@4�� �@:�B=�H=;:B@4� D�C:H� H;454=�3� J:HD54K�
C?=3=5DL=� �CA�3D� 5DE�?=Q4�� �:�A� C�;:� C:@�DBA� F4�=5D<��4��.�W)�X � @:BD�
A;=@� 5:�=K� 4� E43D<� <4�4<:<� :3;:�=5=� N:B=K� @:BA� �4<:� B=H45CA3� E4;=GA�
D�C:H� J�?4�

�4� J:�ID� H=:� 3=?4K� C�=@:� J?4;=K� :N?4>D� �=�!  ���	�X � A�4Q=54� @:H�
@A�=� :H� @AC:;5:J� C?4354�� M?:�D@4� <:G=� ND3D� A� �4E5D<� N:B4<4K� AE454�
B=� D� HAJ4� H:� C:B4�4�� � :� ��=HD5=� J�AHD� D<4� :3;:�� @:BD� �=� E4@:C>4;4�
H:� J�?4�� �A@4;D� D� C�=HID� H=:� A@�4F=5D� �A� �4E5:N:B5D<� @:5L=<�� �<=�3:�
F?:�D@=� H=;:B@=� C:5=@4H� :N?4>=��� )��	X � 54>DI=5� :H�H:<4P=J� C4<A>5:J�
D?D� @AH=O5:J� C?4354�� � :� @�4B4� C�:F?:J4� ;=@4�H=;:B@=� �A� 5:�D?=� :C?=P4@�
D� �4H5D<� H45:<K� �4<:� B=� :5K� E4� �4E?D@A� :H� H454FI=J4K� ND:� �C:B=5� �4�
@:FAO:<� @:B4� �=� �CAF34?4� H:� >?454@4�� �4H� B=� T?4H5:K� DEBA3�4� D� A;=>=K�
C�=@:� F?:�D@=� �=� :N?4>D�\��B �	 � N=E� �A@4;4K� @:BD� C:54B>=FP=� :C?=3=�
H=;:B@4� E4� �=N=� :H� C4<A>5:J� D?D� ;A5=5:J� @:5L4K� 4� <:G=� ND3D� D� @AC:;5D�

�4� H:ID� H=:� 3=?4� C�;:� �=� :N?4>=� 	�� =�X � DE�4Q=54� @:H� @AP=� :H�
N=?:J� H:<4P=J� C4<A>5:J�C?4354�� ��D?L4� �A� �4�34;O=54� DE� C=3� C:O4K� HAJ4�
�A� H:� >?454@4K� 4� E4;=EABA� �=� :@:� C4�4� AEDL:<�� �@:� �3�A@4� C:E4HD� D<4BA�
��!��� �X � 54N�45D� H=:�� � :I4� C:?:;D54� C�=HI=J� H=?4� @�D?4L4� E:;=� �=�
��.Y���X � @:B4� B=����B�=�� � [DE;?4>=5D� @:5LD� C:3@=\� :H;:B=54� :H� J:�I=�
C:?:;D5=�� S:HOD54�B=� DE;=E=54� @:5L=<�A� N:BDK� 4� C:� ;�TA� :D;D>=54� N=?:<�
>DC@:<�� �ND>5:� �=� 5:�=� H;4� @�D?L4� D?DK� F3:� B=� �=Q=K� H;=� �A@I=�

�@:� C4�4K� C:;�T� @�D?4L4K� :N4;DB=� �=� L�5���2�BX� @:BD� �34�DB=�G=5=�
DE43@4BA� 54� �4EN:BA� :H� C4<A>5:J� D?D� ;A5=5:J� @:5L4K� C:F3:� J4� C�=3T:H5:�
:L�5=�� "�"jk7l� B=� HAJ4>4@� C�=@:� 3�D� <=3�4K� FD�:@K� C:F3:� �=�AH;:�3�A>DK�
:@:� .1� �<K� D� 54� B=H5:<� @�4BAK� HAJ:<� :3C�D?D@=� :@:� m1� �<K� D<4�!���X �
@:B4� B=� DE43@454� �4E5:N:B5D<� D� �4E?D>D3D<� @:5L=<� D� ��<:<�� S:B4��H�GD�
�A@IAK� :?4@F4;4� 3=G=� �4H:;=K� D� N=E� I=J4� H=;:B@4� 5DB=� 5D@4H�� S4F=� �=�
34@:� H4� F4�4� H:Q=� 54C�=HK� C4� �=� :5H4� E4;=G=� AEDL4<4� @:B=� �A� 54�
@�4B=;D<4�

S�=@:� C:B4�4� H:Q=� �A@I4K� DE�4Q=54� :H� @AC:;5:JK� F4�=5:J� C?4354��
S�D?D>5:� B=� FD�:@4K� HAJ4� H:� >?454@4K� 4� :@:� C4�4� �=� E4;=EAB=� AEDL4<4�

�E54H� �A@I=� �34;O4� �=���)`�W�X � DE43@454� 54� �4EN:BA� :H� H:<4P=�
D?D� @AC:;5=� ;A5=�� S�=J4>4� �=� E434@5=�E4� C:B4�� D� E4;=G=� AEDL4<4�� ��4P4�
B=� 5:� �A@I4K� C:� H5A� D<4� �=�=� :H� :�5:;=K� DE43@454� B=� :ND>5:� �4� T:�D�



n � ��� ��� �� �� � � � �� � � � � � � � � ��	� � �� ��� �� � � �

E:534?5D<K� 5=B=H54@D<� F4�4<4� D� C�D?D>5:� B=� AE454� 4� FD�:@4� H:� C:?4�
<=3�4K� C:� >=<A� �=� 54B;DF=� D� :H?D@AB=� F:@4>@4� C�=J4>4�

�ND>5:� �=� ?=3D� 5:�=� 345@=� @AC:;5=�W����)X � 4?D� �=� DH=� D� N=E� IDT��
�=H:;5:� �=� 54;?4>=� !� )X � :C?=3=5=� @4:� >4�4C=� :H� ;A5=5:J�@:5L4� 54� C=3�
C?=3DPDT� DJ4?4K� �4� A<=LD<4� �4E5=� N:B=U� GA3=K� <:H�=K� C?4;=K� 4� :EH:� B=�
C�DFD;=5:� H=N=?:� ;A5=5:� 3@4I=�

�4H5D<� H45:<� 5=� 5:�D� �=� <5:J:� 54@D34�� �4�AFD<4� �=� 5:�=��4�W���X �
:ND>5:� C:E?4P=5DK� 4� :@:� ;�434� <=34?5D� � �W�� � D?D�]�P) � [J�4543D\�
A� ]B=H5:B� �3�ALDd� [B=H5:<� ?45LA\K� DE�4Q=5=� :H� �D;:J� �34@?4�� �N:>DPD� �=�

�34;O4BA� H=;:BLD�H:@�B=�H=3=�� �45DB=K� C�=� >=3���
H=�=3�J:HD54K�5D�A�5:F=5D�<=34?5D�:N:>DPDK�;=P�
:H� @:I�@=� H?4@=K� :C?=3=5D� A� :N?D@A� @AJ?DL4�

O�)W����  )FP)� �.) � � �4E?D@AB=� �=�A�<5:��
J:<=� :H� �;4@DH4FI=J�� �=;:B@4� �;=>45D<�H45:<�
5=� 5:�D� AN�4H4>� D� <4�4<AK� ;=P� DH=� J:?:J?4;4��
�?D� E43:� 54�:>D3:� 54<=�3D� @:�A� [�?�� 0\�� S:�4:�
:@:� 	�	) � [@:�=\� ;=:<4�B=�HAJ� D�3=G4@K� 5=�<:G=�
J4� �4<4� H=;:B@4� �4HD3DK� ;=P�B:B� :ND>5:� C:<4G=�
<43D�� S�;:� �=� @:�4� :>=FO4� C�=<4� H:?=K� C:��
H=?D� �=� 54� ;�TA� J?4;=K� 34@:� H4� C:?:;D54� DH=�
54C�=HK� 4� H�AJ4� C:?:;D54� 543�4J�� �4H� �=� :N=�
C:?:;D5=� �4EH=?=� A� aoj� C=354=�3K� �=H4<54=�3�
D?D� H=;=354=�3� ]�3�A@4^K� @:B=� �=� :C?=3A� AH;=�
C?=3=5DL=�� S�;4� C?=3=5DL4K� DE54H� >=?4K� C?=3=�
�=� 34@:� H4� �=� C:�?=� .1� D?D� .Z�� � � �� F3:� E4;D�D�
:H� H=NOD5=� @:�=K� �4EH=?D� A� H;4� H=?4� D� H4O=�
l9�C?=3=� �4>;4�3:�� �=;:B@4K� 4@:�5=<4�NAB5A�@:�AK�
:ND>5:�A�C�;A� C?=3=5DLAK� D�3:� HAG�D;DL4K� �34;D�
3AQA� @:�A�� � �AJ4� C?=3=5DL4� :C?=3=� �=�A�B=H5:<�
@:<4HA�� �@:� B=� :;4� H�AJ4� C?=3=5DL4� �A;DF=�
HAJ4K� <4?:� B:B� ;�T� C:H;�5AK� C4�B=� :5H4� A<=35A�

A� �4�L=C� C�;=� C?=3=5DL=�� �C:B=5=� C?=3=5DL=� >D5=� ?A@� C�=@:� J?4;=K� :H�
>=?4� H:� C:3DO@4�� �4� ND� �34B4?=� >;�FP=K� C?=3=5DL=� �=� A3;�H=� DJ?4<4�
D� 543:C=� :�4T:;D<� AO=<�� �4HD� ?=CF=J� DEJ?=H4� <4?@:� �=� D;DL=� C�;=�
C?=3=5DL=� C:HDJ5AK� 34@:�H4� A5A3�4FI:�3� C?=3=5DL=� NAH=� 5DG4�� �4H� :@:�
@:�=� 3�4B=� 54B<4I=� B=H45� >4�K� :ND>5:� ABA3�AK� C�4E5D@:<K� H4� ND� C�=@:�
H454� C?=3=5DL4� ND?4� 5=C:�=<=P=54�� �:�4� :H� AFDBA� C4� H:5=@?=� C�=<4�
>=?A� 5=� A?4ED� A� C?=3=5DL=K� ;=P� �=� C:3@D5=� D� ]54@AH�4^K� 3=� �=� H:NDBA�
	�.��=)X � :H5:�5:� !�!	)N

�4� C?=3=I=<� @:�=� A� ;=ED� B=� @DP=I=� J?4;=�� �@:� B=� H=;:B@4� �A;DF=�
�D�:<4F54K� 5=� C�4;D� C?=3=5DL=� 5D3D� @D3D� J?4;A�� �DP=I=� <:G=� ND3D�
H;:B4@:U���.�!) � D� 	��)P)� ���)� ` ��)N � ]S:HAF=d� B=� @4H� �=� H=;:B@4� :H�
AFDBA� C4� H:� @:�=54� C�;=� C?=3=5DL=� 54@D3D� C�D�:H5D<� D?D� ;=F34>@D<�
L;=P=<K�34@:E;45D<�.�bF���=��� � D�]�)W	���X � 54>DI=5D<� A� :N?D@A� ;D3DL4K



"po%+*q+*� � � �� � � � � � �M � � � �� � � � � ! � � � � � � �

J�45>DL4� D� E�54L4� :H� <=34?4� D� �D;:J� �34@?4�� �DP=I=� CA5=� J?4;=� :�=35:�
DF>=E4;4� D� ;�FD� �=� �4<:� A�DEAE=35D<� �?A>4B=;D<4U� @4H�B=�H=;:B@4� ;=�=54�
D?D� @4H� DH=� 5=@:<=� A� �;43:;=�� �=;:B@4� ]@D3D� CA5A� J?4;Ad� :H�H454� @4H4�
�;=F3=5D@� :J?4�D� H4� B=� ;=�=54� �;4@:J� C�4E5D@4� �;=� H:� AH4B=�� ��D<� C:��
HAF4K� >D<=� �=� @D3=� D� :�34?=� H=;:B@=K� ;=�=54� H=;:B@4_34;D� C�=@:� C?=��
3=5DL4� H=N=?D� �?:B� N=?:J� C4CD�4K� A� @:BD� E4N:H=K� C�:N4H4BAPD� D� @:�AK�
C�D�:H5:� D?D� ;=F34>@:� L;=P=� :H� <=34?4K� :N?D@4� ;=?D@DT� DJ4?4K� CF=��
5D>5DT� @?4�:;4K� E;=>@D� [C�4C:�LD\K� H� i34;DL4� [�?�� Z\�

��4B=<� C�:F?:J4� ;=@4� H=;:B@=� �A� 5DE�
?=Q4� 5:�D?=�]� �\)�c � ]54N�=5:;45A^� @:�A� 54�
A�DB45:<� J;:GQAK� D?D�	�B��	) � -�H;=� C?=3=��
5DL=� :H� C:� 3�D� �3�A@=�

�E54H�	�!�Y�=) � �4� @�43@D<� �A@4;D<4K�
54>DI=5=� :H�@AC:;5:J� C4<A>5:J� C?4354K� @:B4�
B=� DE;=E=54� C:� J�AHD<4� D� :N:H:<� �A@4;4K�
H:Q=��� )��	N � �4� :C?=P@A� �=� �4E?D@ABA� H;4�
H=?4U�BF��X� H:� C:B4�4K� D�	���X � 5DG=� C:B4�4�
�345� B=� 54>DI=5� :H� >D�3:J� N=?:J� H:<4P=J�
C?4354� -� �)����X � 4� @�C4� :H� J�ANO=JK� C�:��
�3DB=J� C?4354�� �C?=P4@� B=� HAJ� H:� 5DG=� C:��
B4�4K� D<4� HAJ=� D� :@:� C:?4� <=3�4� FD�:@=� �A��
@4;=K� :@:� 3=?4� B=� @:<:345K� 4� 54� J�AHD<4� B=�
:3;:�� :H� .Z-Y1� �<K� @:BD� �=� C:H�J�?:<��@ACD�
D� E4;=G=� AEDL:<K� 54>DI=5:<� :H�F�\F�	� �
[�;D?=54�3:J� L�5:J�@:5L4\�� �4� �;4@:<� :C?=P��
@A� �A@4;D� �A� 54BA@�4F=5DBD� H=:�� �4� F4@:<�
B=�HAJ4K� N=?4� >DC@4K� @:B4�B=� 5=F3:� FD�4� 5=J:�
:�34?D� H=:� �A@4;4�� �H� >DC@=� C4� H:� �4<=54�
B=��� )FX � FD�:@� :@:� .Z� �<K� @:BD� B=� C�;:�
]F3�D@45..K� C4� :5H4�A<=35A3�� � :3: ; :54�;4��
@:<� :C?=P@A� C:� ;�TA� �4<=54� B=�������	X �
DE;=E=5� :H�� ��	� � �� � [3DW3D@4\K� @:BD�B=� �4�34;O=5� :H�H;4� H=?4�� S:�4<4@�
B=� DE;=E=5K� 54� FD�D5D� :H� `� �<K� �;AH4� :@:� �A@4;4K� :�D<� DE54H� AC?=34�
D� D�C:H� C4EAT4�� �4� C:�4<@A� �=� �4E?D@ABA� H;4�H=?4U�����P�����X � JH=� B=
@:54L� ENDB=5K� D����B���X � JH=� B=� ;=E� 5=F3:� �=QD���E54H� ?4@34��A@4;� B=
�@ACO=5�@AC:;5D<����F�� � [3�4@:<\K� @:BD�B=� DE;=H=5� E?435:<� GDL:<�� �=:�
�A@4;4� :H� F4@=� H:� C:�34� E:;=� �=�]���	��X � 4� :H�C:�34� H:� C:�4<@4���	��N �
�C?=PLD� <:JA� ND3D� DE;=H=5D� D� A@�4F=5D� 54� �4E5=� 54>D5=K� C�=<4� >=<A�
5:�=� D� �4E54� D<=54�� �=;:B@=� 54B;DF=� 5:�=� :;=� ; � �3=U���F���X� ���5 �
B�=���5��F���X� ���B�=���� ��� �����	)X� ���F)������� 4)]� ������	�X �
���B�=���� ��� 	��L��) � [D?D����B�=�P)� 	��L���dX� �� )��	� ��� �	��` � �
��F�P)X� ���B�=���5��F���5!Y�	���X� !Y�	���X� W�BF�� !Y�	���� 4)]� ��5 �
����	�X� �� )��	� ��� �	��` �� ��F�P)X� ] �F � �X� ] �F��5!Y�	���X� B���2 �N �
�;4@D� B=� :C?=P4@� H�A@>DB=� DE;=E=5� D� 5:�D� �=� A� :H�=Q=5:� H:N4�

eI� �4-4,*� .4Y(h)*� 1 � [Y4+*,(3 �
(.4\1



9 �������� � � � � � � � � � � � � � � � �� 	� � �� �� � �� � � �

�D345D� B=� N=E� C:�4<4@4K���F�P) � [;=E\� 54� AC?=3A� B=� )`�F�W	�X �
A� :N?D@A� @�AGDP4� @:BD� �=�E:;A��!=� �D?D� )`�F=�X � D?D�A� :N?D@A�\�W�	�X �
54E;45D� C:� 3:<=� F3:� B=� ;=E� ]E4W�>=5^K� E4:@�=5A3�� �� :N4� �?A>4B4� ;=E� B=�
L�5=� N:B=�� �;4@4;� :C?=P4@� <:G=� ND3D� �;4@DH4FID� D� �;=>45DK� 4� 5:�=� J4�
:�D<� H=;:B4@4� D� <?4H=� G=5=�

S�:�DL45:�;D345D� C�4;D� �=� 34@:� F3:� �=� 54� �A@4;D<4� C�=3T:H5:�
@:5LD� DE� :�5:;=� DE;4H=K� C4� �=� :5H4� �ACDL=� :C@:?=� C4<A>5D<� L�5D<�
@:5L=<�� �4� I=<A� 5=<4� C:�4<4@4K� 4� ]C:�3d� B=� :H� L�5:J�3DW3D@4�� �:�=� a7�
H=;:B@=� D� <?4H=� G=5=� D� 3:�:ND>5:�5=H=O:<K�B=���=��<43�4�H4�B=�C:?A�;=>45�

S�:�DL45D� 54� C:�4<@=� D�3D� B=�@4:� C�:�DL45:�;D345DK� �4<:� F3:� D<4�
C:�4<@=�� �:�=� a7� H=;:B@=� D� <?4H=� :� <4ID<� C�4E5DLD<4�

S�:3=�D;45D� N=E� C:�4<4@4� C�4;D� �=� 34@:� F3:� �=� 54� �A@4;D<4�
DE;4H=� DE� :�5:;=� 3�D� GDL=K� 4� 3�D� �A�=H5=� �C:B=�� �=<4� C:�4<4@4�� �454��
�=� <4I=� DE�4QAB=� 5=J:� �45DB=�� �=;:B@=� J4� ;DF=� 5:�=� 5=J:� <?4H=K� 54�:��
>D3:� J4� :N?4>=� A;=>=�

S�:�DL45D� 54� @�AGDP=� 5=<4� C:�4<4@4�� �4� �A@4;D<4� �A� DE� :�5:;=�
DE;4Q=5=� DE;=�5=� GDL=K� 4� �ACDL=� :C@:O=5=� @:5L=<�� _D34;� �4H� ?D>D� 54�
@�DGDP=K� C:� @:BD<4� B=� :C?=P4@� D� H:ND:� 54ED;�� �:�D� �=� :� <4ID<� C�4E��
5DLD<4� D� 3:� ;DF=� <?4H=� 5:� H=;:B@=K� 4� �45DB=� �A� J4� 5:�D?=� D� �34�DB=�G=5=�

�C?=P4@� 54� :@�AJ?:� ;D34I=� D<4� AC?=3K� AE� @:BD� B=� �4� :N=� �3�45=�
3DW3D@:<� DE;=E=5:� ;D34I=� 54� :@�AJ?:�� �4� �4<=5D<4� �A� L�5D� C:�4<LDK�
E4� �A@:<�	�F�=) � :H� 3DW3D@4K� 4� 54� ;�T:;D<4� �A@4;4� F3�D@45=� >DC@=��
�4� ]5=H4�D� ;=Ed� B=� L�5K� :H� 3DW3D@4K� D?DK� F3:� B=� �=Q=K� F4�=5�� �;4B�
:C?=P4@� 5:�=� �4<:� H=;:B@=� D� 3:� AE����).�YP�W�N

S�:�DL45:�;D345:�F?R:@45D� DE�4Q=5� B=� @4:� C�:�DL45:�;D345DK� �4<:�
F3:� D<4� �A@4;=� A@�4F=5=� FO:@4<4�� �:�=� J4� H=;:B@=� D� <?4H=� :� ;=PD<�
C�4E5DLD<4�

MO:@45D� D<4� L�5=� C:�4<@=�� �A@4;DK� @:BD� �A� C�:�DL45D� D� ;D345DK�
:�A3D� �A� <5:J:N�:B5D<� FO:@4<4�� �=;:B@=� J4� 5:�=� :� ;=?D@D<� C�4E5DLD<4�

_D�3:� FO:@45D� N=E� C:�4<4@4� DE�4Q=5� B=� @4:� FO:@45DK� �4<:� F3:�
5=<4� C:�4<4@4�� �454�� �=� ;=P� 5=� C�4;D�� �3:J4� J4� 5:�=� �4<:� :5=�H=;:B@=�
@:BD<4� B=� :�34:� :H� <4B@=�

�?435D� :C?=P4@� D<4� �A@4;=� �4� �4E�=Q=5D<� AC?=3D<4K� FD�:@D<� C:�
.Z� �<K� @:BD� �A� DE�4Q=5D� :H� :ND>5:J� N=?:J� @:5L4� A� :N?D@A� >DC@=�� �AG�
AC?=34K� �4� :N=� �3�45=K� 54� FD�D5D� :H� Y1� �<K� J�454BA� �=� �]�=) � -� E?435D�
;=E� A� :N?D@A� J�45>DL4�� ��T� �A@4;4� E4;�F4;4� �=� EAC>4�3:<� >DC@:<��
� �C:H� :N4� �4<=54K� :H� C:�4<@4� H:� @�C=K� �CAF34� �=� C:� B=H45� AC?=3K� @:BD�
B=� AGD� 5=J:� 54� �A@4;AK� 4� 5DE� J�AHD� DHA� H:� H54� �3454� H;4� E?4354� ;=E4��
��D<� H=;:B4@4K� :;4B� :C?=P4@� 5:�=� D� <?4H=�

�?435:� -�� FO:@45D� :C?=P4@� A@�4F=5� B=� FO:@4<4� ;DF=� 5=J:�
:�34?D�� �AG� AC?=34K� @:BD� B=� @4:� @:H� E?435:JK� �A@4;� B=� �4� :N=� �3�45=�
C�:�DL45� D� ;D345�A� :N?D@A� ;=PDT��)�e)���� � [@;4H�434\K� @:BD� �A� :C@:O=5D�
N=?D<� C4<A>5D<� @:5L=<�� �4� AC?=3AK�A� :N?D@A� <�=G=K� C�DFD;=5=� �A�AEHAG�
FO:@=K� @:B=� �A� 34@:� ENDB=5=� H4� DT� 54� B=H5:<� �A@4;A� <:G=� ND3D� H:



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

H;=� TDO4H=�� �DT� D<4� <5:J:� D�]���	��X � DE<=QA� J�45>DL4� DE;=E=5DT�
E?43:<K� D� 5DE� J�AHD� 54� H;4� ;=E4�� �4� B=H5:<� :C?=P@A� <:G=� ND3D� :@:�
F=�3� TDO4H4� FO:@4�

�<=�3:� �A@I=� H=;:B@=� 5:�=�	�! �Y� � @:B4� B=� @4:� D� :C?=P4@� J:3:;:�
�;4� :H� P=54�4�� �4�3:BD� �=� DE� F=�3� C:?4K� :H� @:BDT� �A� E4HIDT� C=3� ]�@4��
?ACD3=^� [C?D�D�45=\�� �:�IDK� ;=PD� H=:K� �C:O4FI=� ]5=�@4?ACD3=d� C:?=�
54>DI=5� B=� :H� C�:�3:J� H:<4P=J� C?4354K� 4?D� �=K� @4H� B=� 54� H=;:BLDK� 5=�
;DHDK� B=�� J4� C:@�D;4� C�=J4>K� 4� H:ID� H=:� B=� :H� P=54�4�� S:E4HDK� DE<=QA�
�;4@=� C:?=K� A<=35A3�B=� C:�B=H45� AC?=3K� �;=J4� >=3D�DK� EN:J� @:BDT� B=�H:ID�
H=:� @:FAO=� <5:J:� FD�D�� �C?=3DK� @:BD� �A� DE�4Q=5D� ENDB=5:� :H� :ND>5:J�
N=?:J� @:5L4K� DHA� H:� DE54H� C:?:;D5=� @:FAO=�� �4� ND� @:FAO4� ?=CF=�
C4H4?4K� AC?=3D� D���.Y���X � H:ID�H=:� @:FAO=� :�D<� C�;=� C:?=K� H;:�3�A@D�
�A�� S:� ;�TA� C:HOD5=K� :H� D;DL4� C�;=� C:?=K� DE�4Q=54� B=� �]�=� � [E?4345�
;=E\� A� :N?D@A� B=H5:J� :@:� `� �<� FD�:@:J� C:B4�4K� @:BD� B=� 545DE45� A�H=�=3�
5DE:;4� ��=N�54�3D<� FO:@4<4�� �4@4;� ;=E� DE�4Q=5� B=� D� 54� C�;:B� C:?DK�
�4<:� <5:J:� 5DG=�� �AN� @:FAO=� :D;D>=5� B=� N=?:<� >DC@:<K� FD�:@:<�
:@:� 0� �<�� S�D?D@:<� :N?4>=I4� @:FAO4� �=� C:HDJ5=� ;D�:@:� DE54H� C4�4K�
E4;=G=� �=� AEDL:<K� C4� �=� C�=�4;DB=� J:�ID�H=:�� �4� rF�B:F� >;�FP=� �34B4?4K�
:N4;DB=� �=� 54:@:?:� :ND>54� <4�4<4K� C�=�4;DB=54� 5=@:?D@:� CA34� A� :N?D@A�
C�4;:AJ4:5D@4K� DE54H� @:B=� H:P=�	��2��X � -� @�434@� C:B4��

���2�= �B=�DE43@45�:H��4E5:N:B5:J� �;D?=5:J�D?DK�F3:�B=�>=FP=K�;A5=5:J�
@:5L4K� C�D?D>5:�B=� H=N=:K� FD�:@� :@:� 0� �<K� HAJ� @:?D@:� DE5:�D� H=NOD54�
H=;:B@=� D� 54� @�4B=;D<4� D<4� AEDL=� E4� E4;=ED;4I=�� �@:� B=� @�4B4L� ;A5=5K�
�4;� �=� C:@�DB=� ��=N�54�3D<� FO:@4<4�� �4<=�3D� �=� 34@:� H4� �=� E4;=G=�
�C�=H4�� �4� @�4B4L� �=� C:E4HD� E434@5=�`��4� � [@D34\� :H� L�5=� �;D?=K� HAJ4�
:@:� Y1� �<K� @:B4� �?:N:H5:� ;D�DK� 4� �C�=H4���)`�WX� @:BD� C:@�DB=� �4;�
C�=HID�H=:� C:B4�4���=;:B@4� :N?4>DK�4@:�B=� ;�=<=� T?4H5DB=K�A<=�3:� @:FAO=�
H=?D5�@A� �;=>45A� �A@IA�

�E54H� @�4BL4� �34;D� �=���)`�WX� 54>DI=5� :H� N=?:J� H:<4P=J� P=54�4K�
@:BD� �=� C:E4HD� E4;=G=� AEDL:<�� �4�34;O=5� B=� DE� 3�D� C:?=K� �4�34;O=5=�
�4� C:� B=H5D<� AC?=3:<K� 4� HAJ� B=� H:� D�C:H� @:?=54�� ��4B� :@:� C4�4� D<4�
��!��� �X � 3:� B=�3� ]54EAC>4�3^� [54N�45\� B=� L�5:<� �;D?:<�� �4� :�34?=�3�D�
�3�45=� :D;D>=5� B=� N=?:<K� EAC>4�3:<� >DC@:<K� @�:E� @:BA� B=� C�:;?4>=54�
� ��F�	� � A� N:BDK� C:54B>=FP=� E=?=54�� �� H4O=� C�=<4� A5A3�4FI:�3DK�
A� D�3:<� C�4;LAK� �4�C:�=Q45=� �A� 5=@:?D@=� C?453D@=K� :H� @:BDT� B=� �;4@4�
H�AJ=� N:B=�� S:� >D34;:<� C�=J4>AK� 54�:>D3:� �4� A5A3�4FI=� �3�45=K� C�D��
FD;=5D� �A� !	���FY�X � <4?=K� �4E5:N:B5=� �;D?=5=� C?453D@=� A� :N?D@A�
�AGDL4�� �E<=QA� F@:;�3OD� D� HAG� D;DL4K� 54�:>D3:� C:� H5AK� C�=J4>� B=�
DE;=E=5� E?435:<� GDL:<� DK� :ND>5:K� :�A3� FO:@4<4�� ��=H5:�3� B=H5:J�
:;4@;:J� C�=J4>4� DE5:�D� :@:� n11� HD54�4�

�;D� C�=J4>D� 5D�A� B=H54@D� 5D� C:� :N?D@A� 5D� C:� DE�4HD�� �E� �4E5=�
4?�=3@=� 5:�=� �=� �4E?D>D3D� C�=J4>D�� �4B>=FP=� �=� B4;O4BA� A� H;4� :N?D@4U�
� � F�� � D�2).��2� �� �N � �54B� DE� 3�D� C:?=� DH=� 54B>=FP=� �4� @:FAO:<��
�� C�=J4>� DE� B=H5=� C:?=� :ND>5:� �=� 5:�D� AE� �A@IA�� �;4B� H�AJDK� @:BD� B=



. 1 ���� � � �� � � � � � � � � � � � � � � � �� 	� � �� � � � � � � � �

@4:� D� C�;D� 54>DI=5� :H� P=54�4K� AE45�B=K� 4?D� ;=:<4� HAJ�� �5� �=� C�D?D@:<�
�34;O4I4� ]C�D@?:CDd� [C�=�4;DB=\K� 34@:� H4� J:�IDK� <4ID� H=:� C4H4� DE54H�
H:I=J� @:BD� B=� <5:J:� HAGDK� D� �C:O4� DEJ?=H4� @4:� B=H45� @:<4H�� �=:�
C�=J4>4� @:BD� B=� ]C�D@?:CO=5^� [C:@�D;=5\� 5DB=� 5D>D<� A@�4F=5�� �54>=�B=�
�4;� :�34?D� H=:� A@�4F=5K� 4?D� DC4@� <4I=� 5=J:�C�=J4>�A�3�D� C:?=�� �4:@:?:�
B=� EAC>4�34K� N=?4� >DC@4K� A� A5A3�4F:�3D� �A� C�:;?4>=5=� C?453D@=� D� C�D��
FD;=5=� F@:;�3ODK� 4� �4;� B=� DE;=E=5� E?435:<� D� �;D?=5:<� GDL:<�

�� �ALD� H=;:B@4� 5:�D�� � � � � 	 � � [<4�4<DLA\K� @:BA� >=�3:� E434@5=� E4�
C:B4��� ��4B=<� C�:F?:J4� ;=@4� <=�3:� H454FI=� <4�4<@=� 5:�D?4� B=� ;=?D@A�
�;D?=5A� D?D� H=?D5�@A� <4�4<A�

�:G=�D�C�=@:�H454K�4?D�:ND>5:�A;=>=�H=;:B��
@4� :N?4>D����).�YP�W�X � @:B4� B=� �?D>54� @:FA��
OD� D� @:BA� E4<=IAB=�� �4E?D@4� B=� A� 3:<=� F3:�
C:5=HDOI4>4� D<4� <4I=� A@�4�4U� 5=<4� 5D� FO:��
@4� 5D� E?434�� �4�34;O=54� B=� DE� C=3� C:?4K� DE<=QA�
@:BDT��A�3�D� AC?=34� HAC?4�H:�C:HOD5=K�4�C:EhHD�
�A�C=3�;=E:;4� :H�L�5=��;D?=��S:HOD54K�H:ID�H=:�
E4HIDT� >=3D�D� C:?=K����B�=�� � B=� :H;:B=54� :H�
J:�I=J�H=?4�� �E54H�C�:�DL4�B=�;=E�`����! �[L�54�
�;D?4\�� �AN� C:5=HDOI4>=� :D;D>=5� B=� N=?:<�
>DC@:<�

�4� C:5=HDOI4>:<� DH=� ;D345D� :C?=P4@K�
A@�4F=5� L�5:<� �;D?:<K� @�4B4L� D� C�=J4>� A�H;=�
C:?=K� @:BD� B=� AJ?4;5:<� A@�4F=5� GA3D<� ;=E:<�
D� >DC@:<�� �;4@:� �A� �=� H=;:B@=� <5:J:� ;DF=�
:H=;4?=� C�=� >=3�H=�=3� J:HD54� 5=J:� H454��

^����) ��A�@AC:;5=K� 345@=K� HAJ=� H:� @:?=54�
D� A� �4E5D<� N:B4<4U� GA3:BK� E=?=5:B� D� <:H�:B��
�;=� �A� AEHAG� A@�4F=5=� ]54� E<DBDL=^�� S:;�T�
IDT� 54;?4>=� �=� 5D�@=�����W)X � DE;=E=5=� �4E5:��
N:B5D<K� �;D?=5D<� @:5L=<�

�4B;DF=� �=� ��	�F � � �34;D� :@:� ;�434�� �:�
�A� 5=@:?D@:� 5DE:;4�]�P� � [:ND>5:� �34@?=5=� @A��

J?DL=\� �4E5=� N:B=K� ;=?D>D5=�D� HAGD5=�� S�;:� �=� �34;D� @�43@:K�4) �� ]�P)X �
@:B=� H:Q=� AE� �4<:� J�?:g� E43D<� H�AJ:� N=?:K� @:B=� B=� HAG=g� C:3:<�L�F�X �
@:B=� B=� @�AC5DB=� D� HAG=� :H� C�;:JK� DK� 54BE4HK�=��)��X � @:B=� B=� 54BHAG=��
�;4@:� �=� E�I=� �4�3:BD� :H� C:� 5=@:?D@:�BF��	� � [5DE:;4\K� @:B=� �=� E4;=GA�
DE4� ;�434�� S�D?D@:<� �34;O4I4� J?=H4� �=�H4� �=� J�AHD� F3:� ;DF=� C:@�DBA��
�� E�I=� �=� �34;D� C�D�:H54� D?D� ;=F34>@4� �AG4K� @:B4� B=� :N4;DB=54� C?45��
3D@:<� A� N:BD�� �4� �=� 5=� ND� ;DH=:K� 54� E4;=GO4B� E�I4K� DE4� ;�434K� �34;D�
�=� F=�3� �4E5:N:B5DTK� FD�:@DT� C?453D@4K� HAJDT� :@:� YZ� �<K� @:B=� �=�
�CA�3=� 5DE� ?=Q4K� D� 5=@:?D@:� <4IDTK� @:B=� �=� :@�=5A� C�=<4� J?4;D�� �H�
:;DT� <4IDT� C:� H;=� �=� DE;?4>=� C�=<4� :N4� �4<=54K� H4� �=� ;DH=� D� �C�=H4��
�� AFD<4� H=;:B@=� 5:�=� �;4@DH4FI=� :N:>DP=K� �=3@:� @:B4� H4� DT� C�4E5D@:<

sI� �4Y(h)*� 1 � N(\1[Y4+*,(3 �
\4Z043� (.4\1



M���_��� � � �� � � � � � �M � � � �� ��_�� � � � ���� . .

E4<=5D� H�AJD<4K� 4� �A@=� @D3=� 3=@� C:�?=� AH4B=�� �4@D3� H=;:BLD� @ACAB=�
<4B@4K� :ND>5:� N=E� E54I4� �;:J4� <AG4K� D?D� J4� H=;:B@4� 54�?=HD� C:�?=�
<4B>D5=� �<�3D�� �;=@�;4� �;:B� 54@D3� :�34;O4� @P=�D<4� D?DK� 4@:� DT� 5=<4K�
54BN?DGD<� �:Q4@4<4g� �54T4� 54� :;4B� 54@D3� 5=<4� C�4;:�

H� �B�)	����  )FP)� �.) �N � �� <4ID<� C�4E5DLD<4� H=;:B@=� �=� 5=F3:�
C�:�3DB=� :N?4>=� [�?�� n\�� �=� C�4;=� C?=3=5DL=K� ;=P� J?4;A�E4N�4H=� F4�=5:<K�
F3:W45:<� D?D�H=?D5�@:<� <4�4<:<K� @:BA� �4<:�B=H5:<� :;?4F� E4;=GA�D�C:H�
J�?4�� �<=�3:� :C?=P@4� 5:�=� F4�=5A� F?:�D@AK� 54>DI=5A� :H�C?4354�])\��X �
@:B4� B=� C:� H5A� D� :@:� �A@4;4� A@�4F=54� >DC@4<4K� 4� <=�3:� @:FAO=� �A@FAK�
:ND>5:�H=?D5�@A�� �E54H� �A@I=�B=� �;D?=54K� F4�=54���)`�W� �A�B=H5:B� C:?DK�
�4� 3�D� �3�45=� :D;D>=54� >DC@:<�� �4� 5:J4<4�
�A� >4�4C=� D� F4�=5=� FA?=�� �4@D3� 5=� �34;��
O4BAK� �4<:� �=� :@D3=� C�D�:H5D<� L;=P=<�

_��B	��B��	�.�!P)��.) �N ��=;:B@=�ED<D�
C:;=GA� J?4;A� @4:� D� ?=3ID<� �4H5D<� H45:<K�
�4<:�F3:��34;=� C?DF45A� <4�4<AK� @:BAK� C:F3:�
B=H5:<�E4;=GA�C:H�J�?:<K� A3;�H=�B=�DE4�;�434�
�E54H� F?:�D@=K� 54>DI=5=� :H� H=NO=� <43=��
�DB=K�	���!�X � :N?4>=� �4E5=� 4O=3@=U�.�.)X �
��]�F � � D?DK� F3:� B=� 54B�=Q=K�4)	)!X � B=�� �=�
A� F=<A� 54B3=G=� <:JA� :@�=343D��<�.) � [c=<��
C=�\� C?=3A� �4<=�H=;:B@=� :H� ;A5=� D?D� DT� @AC=�
�DED3?DK� :N?D@4� N?AE=K�@ACAB=��=�D?D��=�C�4;D�
@:H� @AP=� :H� @AC:;5:J� C?4354K� C:�34;?h=5:J�
H:<4PD<� 3@4I=<�� ��4)	)!X � :N?D@4� @�43@:J�
@4CA34K� DE�4Q=5�B=�:H�@4HDW=K� C:�34;O=5=� C4��
<A@:<� D� C:�34;:<�� �A@I4K� @:B4� �=� E4;=G=�
DE54H� ;A5=5:J� C:B4�4K� C�4;D� �=� :H�H=NO=� <4��
3=�DB=�� �ND>5:� H=;:B@=� :N?4>=� D�3:;�=<=5:�
C:�3�D�>=3D�D� �A@I=�� �4� �A@IA� E434@5A� F4��
�=5A�C�=J4>AK� DE43@45A� 54� �4EN:BA� :H�H:<4P=�
;A5=��S�=@:�;A5=5DTK�H:<4PDT�>4�4C4�54;?4>=�
�=� @:G5=� C4CA>=� D?DK� F3:� B=� �=Q=K� FA?=K� C:FD;=5=� @:G:<�� S:5=@4H�
J:�ID� H=:� 3=?4� H=;:B@=� :J�5A� ;=P:<� <4�4<:<�

_��B	�� B�)W���� �.) �N � S�4E5D@:<� H=;:B@=� :C�=<=� J?4;A� @4:� D�
?=3FD<� �;=>45D<� H45:<K� �4<:� A� �?A>4BA� ;=?D@=� T?4H5:P=� E4N�4H=� �=�B:F�
F4�=5:<K� F3:W45:<� D?D� H=?D5�@:<� <4�4<:<�� S�;:� �=� <4�4<4� C:;=G=�
D�C:H� J�?4K� C4� :5H4� DE4� C:3DO@4� [�?�� m\�� �<=�3:� :C?=P@4� 5:�D� �=� F?:�D@4�
:H� C?DF4� D?D� @A<:F4K� :ND>5:� E43;:�=5DB=� N:B=K� @:B4� B=� :@:� C4�4� D� C:�
:N:HA� �A@4;4� A@�4F=54� FO:@4<4� D� AE45:<� N=?:<� >DC@:<�� �E54H� I=�
:N?4>D� �=���]�F �X � DE;=E=5� �;D?=5D<� D� E?435D<� @:5L=<� C:� �A@4;D<4K�
5DE� J�AHD� D� ?=Q4�� �E54H� :ND>5:J� ;A5=5:J� C:B4�4� :N?4>D� �=� FD�:@4�
�A@I4K� @:B4� <:G=� ND3D� A� �4E5:B� N:BD� D� :H� �4E5=� <43=�DB=U� �;D?=K� C?DF4K�
H=?D54K� <:?H:54K� @A<:F4�� S�=<4� N:BD� D� <43=�DBD� �A@I=� D<4BA� �4E54



0�1 � 23�4)5�� 67)  28�94� 2� - , : . � �� , � � . � / ' $ ( ;

D<=54U� �;D?=54K� C?DF454K� H=?D5�@4K� @A<:F54K� <:?H:5�@4�� �;4@4� �A@I4�
A@�4F=54� B=� 54:@:?:� �4� B=H5D<K� s9pk9� �4� 3�DK� FD�:@4� J4B3454� A� N:B4<4K�
:� @:B=� ;D�=� <5:J:N�:B5=� FO:@=K� 4� �;D?=54� D� H=?D5�@4� :�A3=� �A� B:F�
F4�4<4� A� :N?D@A� J�45>DL4�� � :ID� �AN� �A@I=� :D;D>=5� B=� @=WDL:<� D?D�
J4B345:<�� �4� ND� >;�FP=� �34B4?4K� �A@I4� �=� �C�=H4� E4@:C>4K� 4� C:E4HD�
E4;=G=� AEDL4<4�� �;=� �=� :;=� �A@I=� :N?4>=� ED<DK� 4?D� B=� C�4;4� ED<�@4�
<:?H:5�@4�� �54� �=� C�4;D� @:H� @AP=� :H� @AC:;5:J� F3:W4�� �4�34;O=54� B=�
DE� 3�D� D?D� ;DF=� C:?4�� �EHAG� D� 54:@:?:� D<4� F4�=5=� 3�4@=� @:B=� �A�
�4�34;5D� H=:� F3:W4�� �A@I4� <:G=� ND3D� A� �4E5:B� N:BDK� 4?D� B=� 54B>=FP=�
C?4;4� D?D� L�;=54�� 	=HD5:� <:?H:5�@4� �A@I4� :HJ:;4�4� ;DED3?D�

�C�=H4K� C�=@:� �A@I=K� H:Q=� C�=J4>4K� DE43@454� :H� ;A5=�� S�=J4>4� B=�
5=F3:� @�4P4� :H� �A@I=� D� C�D?D>5:� B=� AE454g� L=?4� B=� :�A34� F4�4<4� A�
:N?D@A� @�DGDP4K� T:�DE:534?5:� C:�=Q45DTK� 4� C:� H5A� �A� �=�=� :H� :�5:;=��
�4;=G=� �=� :@:� C4�4���. �W� 	� � � [C?453D@:<\� D?D� AEDL:<�

�E� �A@IA� DHA� H=NO=� ;A5=5=� >4�4C=� D� 5D�@=� LDC=?=� D?D� C4CA>=K�
F3:� 54B;DF=� E4;D�D� :H� ;�=<=54�� �4@D3� �=� �34;O4� @4:� D� ?=3D�

�)�W���� �.) �N � �4� H45� ;=5>4I4� H=;:B@4� �=�AJ?4;5:<� :NA>=� D� 54@D3D�
@4:� :� ;=P=<� C�4E5D@A�� �:�A� :C?=3=� A� C?=3=5DL=K� D� 3:� B=� C:�?=HID� CA3�
A� GD;:3A�� �NA>=� :C?=P4@� D?DK� F3:� B=� �=Q=K� �;D?=5A� F?:�D@AK� @:FAOAK�
L�;=5A� �A@IAK� E4;=G=� �;D?=5D� C�=J4>� D� A� �A@=� AE<=� <4�4<A�� S:�?=�
;=5>4I4� 5=@4� �34�DB4� G=54� :H� <AG=;O=;:J� �:H4� �34;D� B:B� C�=H� L�@;:<�
54� ?DL=�4����=�	 � [N=?A� @:C�=5A\K� DE;=E=5� �;D?:<� 54� 3�D� @�4B4K� @:BD� B:B�
E4;=G=� C:E4HD� J?4;=�� �;:� �=� �4HD� H4� <?4H4� @�:E� NA�A5cA@� 5=� C�=C:E54�
CA3K� H4� �=� 5=� NDK� 5=��=P5=� �AHND5=K� ;�43D?4� A� �:H�� _D<� H:Q=� A� H:<K�
<?4H4� �@D5=� L�;=5A� 4� :N?4>D� E=?=5A� >:T45A� �A@IAK� @:BA� ]E4C�=J5=^� -�
C:HDJ5=� C�;D� H=:� -� H4� B:B� �=� ;DHD� @:FAO4� @:BA� @4:� G=54� 5D@4H� ;DF=�
5=� :N?4>D�� � �AJ:J� H454� ABA3�A� �34�DB4� G=54� �4�C?=3=� <?4HD� C?=3=5DL=�
D� H4H5=� B:B� <4�4<A�� �=5>45:� :H=?:� H454�� <?4H4� 5:�D� �4<:� B=H45� H45K�
4� �45DB=K� aos9� >=3�H=�=3f� J:HD54K� 5:�D?4� a7� B=� �=H4<� H454�� �@:� H=;:B@4�
E4� ;=5>4I=� 5=<4� �;:B� 54@D3K� <:G=� E4� 34B� H45� H4� J4� C:E4B<D�� �?4H4�
:H5=�=� �4� �:N:<� :H=?:� @:B=� C�DC�=<D� @4:� H=;:B@4�� �:?D@:� J4� D<4� H4�
B:B� �@:�:� 5DF34� ;DF=� 5DB=� C:3�=N5:� E4� GD;:34�� ���<� :H=?4� :H5=�=�
<5:J=� C:�3=O5=� �3;4�D� D� C:@?:5=� <AG=;O=;:B� �:HND5D�� �;=@�;4K� C:�=H�
:C?=P@4� E4� �=N=K� H:NDB=� E4� @APAU�`�4� � [C:I4;A� E4� FD�=I=� CF=5DL=\K�
H;4� <4I4� �3:?I4@4K� >=3D�D� �3:?54� >4�F4;4K� >=3D�D� 5=F@D�4� E4� ];4O4I=^�
T?=N4K� H;4�����	� � [AN�A�4\K� 3:�NA� E4� D:O=� D� 5=@:?D@:� 3@45DT� @=�DL4�
E4� �:� D� C4C�D@=� @4H� �=� DH=� 54� �4H�� �� �?A>4BA�H4� �=� <?4H4� C:;�43D� A� �:HK�
:ND>5:� :;=� �3;4�D� :�34BA� A� @APD�� �;=@4�K� @A<� D� �34�D� �;43� H:NDB4BA� C:�
BF�� � [5=DE�4Q=5A� @:FAOA\� D�:34�4@K� H=;=�D� C:�@:FAOAK� H=;=�AF4� C�=J4>�
D?D� F?:�D@AK� �;4@4� �34�DB4� :�:N4� A� @APD� C:� �345� D� :34�4@� D� �;4@4� @AP4�
<?4H:G=ID5=� �;:B3=� C:� :34�4@�� �=;:B4>@4� �C�=<4� �34B=� ;�?:� <5�J:�

� H = ? : � A H 4 3 D T � G = 5 4
�� 3:@A� C:�?=HIDT� >=3�H=�=3� J:HD54� @:H� G=54� �=� 5:FI4� ;DF=�

C�:<=5D?4� 5=J:� @:H� H=;:B4@4�� �5:JD� �A� 4O=3LD� DE<=I=5D� D?D� DF>=E?DK



M�� �_�� � � � ��� ��� q%"""q�*� �� ��_� � � � � � � � � . `

54�:>D3:� @:H� <?4H=�� �� H454�K� @4:� D� �45DB=K� C:�3:BD� �4E?D@4� A� :H=?A�
DE<=QA� <?4QDT� D� �34�DBDT� G=54K� 5=� 3:?D@:� C:� ;��34<4� 4O=34@4� @:?D@:�
C:� N:BD� D� GD;:CD�5:�3D�

O��	�.�!P)�  )FP)� �.) �� �  �S�Z� L)�� � GD;:CD�5:� B=K� 4?D� <4I=�
5=J:� H=;:B4>@:�� V=5=� C�D?D@:<� >=FO4I4� C:H=?=� @:�A� C:� ��=HD5D� J?4;=K�
�@AC=� B=� C:E4HD� D� E4C?=3A� A� H;=� C?=3=5DL=K� @:B=K� C:F3:� A54@��3=� 54�
C:3DO@AK� :N4;DBA� :@:� J?4;=� D� E4;=GA� AEDL:<� DE54H� >=?4�� S:@�DBA� B=�
C:H;=E4>=<K� :ND>5:� L�;=5D<K� N=E� @:J4� 5DB=� 5DB=H54� G=54K� 54�:>D3:�
;45� @AP=K� @:BD� H:N�:� �3D�5A� C:E4HD� J?4;=�� �E54H� C:H;=E4>4� �34;=�
@AC:;5A� <4�4<A� 34<5DB=� N:B=K� @:BA� �4<:� B=H5:<� E4;=GA� C:H� N�4H:<�

V=5=� 5:�=� ;DF=� ;��34� �� )��	� � 5=J:� H=;:B@=�� S�4;=� DT� �4<=� :H�
N=?:J� C4<A>5:J� D?D� H:<4P=J� @:5:CO45:J� C?4354�� �345� 54� :C?=P@A�
DE�4Q=5� B=� :H� ?=CF=J� C?4354K� 4� @�C4� B=� A;=@� :H� C�:�3:JK� J�AN:J� 3@4I4��
�C?=P4@� B=� HAJ� H:� 5DG=� C:B4�4K� D<4� FD�:@=� D� HAJ4>@=� �A@4;=� �4� N=?:<�
>DC@:<� D� C:H� J�?:<� �=� E4;=EAB=�B�)]���N � S�D� J�ANO=<� C:�?A� D?D� @4H�
B=� T?4H5:� G=5=� :N?4>=� B:F� D� F4�=5A� F?:�D@A� :H� :ND>5:J� C?4�54K� @:B=�
�=� B4@:� C�DCDB=� AE� 3=?:�

�4:� H:IA� �A@IA� G=5=� 5:�=� N=?4� C4<A>54�	�� =�X � @:B4� �A� @4:�
D� @:H� H=;:B4@4K� �4<:� F3:� 5=<4BA� <5:J:� A@�4�4K� C:HOD54� D<� B=� <4I4�
D� >DC@4� AG4�

S:;�T� @�D?4L4� :C4F=� �=� ��2�BX� @:BD� B=� @4:� H=;:B4>@D�� S�=@:�
@�D?L4� D� C:B4�4� :N?4>D� �=�B�	P� � :H� @AC:;5:J� F4�=5:J� C?4354K� @:B4� D<4�
:ND>5A� FD�D5A�� �ND>5:� �=� C:B4�� D�C:H� I=� 5=� ;DHD�� �AN� �A@I=� :D;D>=5�
B=� @AC:;5D<K� ;A5=5D<K� EAC>4�3D<� J4B345:<�� �A@I4� �=� E4@:C>4;4� D?D�
;=EAB=� ;�CL4<4�

H�)`�W� � B=� DE43@454� :H� H:<4P=� ;A5=K� @:B4� �=� C�=3T:H5:� :N:BD��
�?D>54� B=� H=;:B4>@:B� C�=J4>D�� �4E?D@AB=� �=� AJ?4;5:<� C:� 3:<=� F3:� D<4�
<5:J:� <4I=� A@�4�4� D� F3:� B=� A:CF3=� 34<5DB=� N:B=�� �=E� I=� 5DB=� 5D@4H�
G=54� 5D� A� @APD�

V=5=� 5:�=� �4E5:N:B5=�W����)X � :C?=3=5=� :H� H:<4P=� ;A5=�� _=�3:� �=�
;DQ4BAK� 54�:>D3:� �34�DB=K� D� N=E� >4�4C4�� S:;�T� >4�4C4� D?D� 54� J:?A� 5:JA�
:N?4>=� �=� !�Y)X � @:B=� G=5=� C?=3A� �4<=� @:H� @AP=� :H� :N:B=5=K� H:<4P=�
;A5=�� S:FD;4BA� DT� :C?=3:<� [H=N=?:� ;A5=5:� 3@4I=\� D?DK� �=Q=K� @:G:<��
MA?=� �A� :ND>5:� C�:�3=K� 4?D� �=� <:JA� ;DH=3D� D� DE;=E=5=�

O��	�.�!P)�  )FP)� �.) �� BF���2�Z� L)�� � �4�3:BD� �=� DE� D�3DT�
4O=34@4� @4:� @:H� <?4QDTK� �4<:� F3:� B=� 34<5DB=� N:B=�

O�)W����  )FP)� �.) �� �  �S �Z�L)�� � �4E?D@AB=� �=� :H� :H=?4� �34�DBDT�
G=54� C:�?=� C=3�F=�3� J:HD54� :H� AH4B=�

�?4H4� >=FO4� @:�A� C�4E5D@:<� @4:� D� �4H5D<� H45:<�� �4� J?4;A�
�34;D� @AC:;5AK� �;D?=5AK� �4E5:N:B5A� <4�4<AK� 54� @:B:B� A;=@� C�=:;?4QAB=�
B=H54� N:B4U� N=?4K� E=?=54K� GA34� D?D� E4J4�D3:�34<54�� �4�4<4� <:G=� ND3D�
C:3CA5:� :H� C?DF4� D?DK� F3:�B=� >=FP=K� �4<:� A@�4F=54� C?DF45D<� J�454<4K�
4� A;=@� D<4� �=�=�� �4;=G=� �=� B=H45CA3� D�C:H� J�?4� D� @�4B=;D� �=� CA�3=� H4



. 0 �������� ��� � � �� � � � � � � � � ��	� � �� �� � �� � � �

�?:N:H5:� C4H4BA�� �;=>=� D� @4H� DJ�4BA� E4;=GA� <?4H=� <4�4<A� B:F� D�
]:�3�4J^� J?4;=�� ��C:H� <4�4<=� B=� AN�4H4>K� D�3D� @4:� @:H� H=;:B4@4�

�4H�B=�?=C:� ;�=<=K� <?4H4� 5:�D�] �F � � � � � )��	 �@:BD� �=� 5=� �4E?D@AB=�
:H� H=;:B4>@:J�� �@:� B=� T?4H5:K� C�=@:� :C?=P@4� :N?4>D� �=� F?:�D@4K� @:B4�
D<4� AE45=� �A@4;=K� C�DCDB=54� B=� AE� 3=?:� D� �CAF34� �=� 5=F3:� 5DG=� C4�4��
� :G=� ND3Df:H� �4E5=� <43=�DB=U� �;D?=K� @A<:F4� D?D�H=?D54�� �@�4F4;4� �=�
@4:� H=;:B4>@4�� �4@:C>4;4� �=� �C�=H4� 54� HAJ<4H�

�A@I4� B=� HAJ4� H:� �3:C4?4� D� C�D?D>5:� FD�:@4�� �:G=� ND3D�A� �4E5:B�
N:BD� D� :H� �4E?D>D3=� <43=�DB=U� �;D?=K� L�;=5=� >:T=K� C?DF4K� @A<:F4� DK�
F3:� B=� 54B>=FP=K� H=?D54�� S�D?D@:<� :N?4>=I4� C:E4HD� �=� ;=G=� AEDL4<4�

S�=@:� �A@I=� �C�=H4�H:Q=���)`�W �:H� B=��
H5=� D?DK� F3:� B=� >=FP=K� 3�D� C:?=�� �E�4Q=5�
B=� :H� D�3=� <43=�DB=� D� A@�4F=5� @4:�H=;:B4>@D��
�@:� C4�4� A3;�HD� �=� AEDL4<4�

�4� 5:J4<4� �A� @AC:;5=�W����) �D� :ND>5:�
����W)X � �=Q=�!� )N

�H� ��	�F� � 5:�D� �=� 54� J�AHD<4� 4) �X�
=��)�� � D?D�L�F�� ]�P)X� � ��F �	� � D� L;=P=K�
4� 54� �A@4<4���BF)P)N

O��	�.�!P)� ]��B	�� �.) � � @:H� <?4QDT�
D��34�DBDT� G=54� �@:�:� B=�B=H54@:�� �:�B=�:H=?:�
@4:� D� ?=3I=K� �4<:� F3:� �A� DE;=�5D� 4O=3LD�
DE�4Q=5D� :H� H=NO=� <43=�DB=� [�?�� t\�� �?4;4�
�=� E4N�4QAB=� H=N=?:<� <4�4<:<� 34<5=� N:B=��
S�=@:� F?:�D@=� :H� 34<5=K� H=NO=� <43=�DB=K�
4@:� 5DB=� �A;DF=� T?4H5:K� <?4Q=� G=5=� :N?4>=�
��]�F �X �4� �34�DB=�	�L�!�=N � �DED3?D�B=�@4:�
H=;:B4>@DK� 4� @:GAF4L� :H�B4JI=P=� @:G=K� N=E�
�A@4;4K� N=E� c=C:;4K� HAJ�H:� 5DG=� C4�4K��C�=H4�
D� C:E4HD� DE;=E=5� �4E5:N:B5:<� ;A5DL:<�� �4��
@:C>4;4� �=� 54� HAJ<4H�� �4H� B=� B4>4� ED<4K�

A<=�3:� ;DED3?D� :N?4>D� �=�4)	)!X � 4�A<=�3:� @:GAFL4�	�L �bN � �=@=FK�DE�4��
Q=5� :H� H=N=?:J� C?4354� @:B=� B=� C:�34;O=5:� C4<A@:<K� �CAF34� �=�H:� D�C:H�
C4�4K� 4� @:GAi� B=� �?D>45� @:GAFLAK� �4<:� F3:� D<4� �A@4;=� D� 5=F3:�B=�HAGD�

S�=@:� ;A5=5:J� C:B4�4� :N?4>D� �=� :ND>54� ?=3I4� �A@I4�� �E54H� I=�
�34;D� �=� C�=J4>4K� DE43@454� :H� H:<4P=� ;A5=�� �4� 5:J4<4� C:;�T� ;A5=5DT�
>4�4C4� 5:�=� �=� FA?=K� C4CA>=� D?D� @?:<C=K� F3:� E4;D�D� :H� ;�=<=54��
�?:<C=� �A� D�3=� @4:� @:H� <AF@4�4L4�� �4�:>D3DT� ED<�@DT� :J�34>4� 5=<4��
�?4Q=� 5:�=� �4<:� @DF:N�45=K� 4� �34�DB=� �=� :J�5A���P���� � D?D� PD?D<:<K�
DE�4Q=5D<� @:H� @AP=�

_��B	�� B�)W���� �.) � � 5=� �4E?D@AB=� �=� <5:J:� :H� ?=3I=J� �;=>45:J�
[�?�� /\�� �O=3LD� �A� �@:�:� D�3DK� �4<:� F3:� �A� :H� H=NO=� <43=�DB=�� �4�4<4�
B=� :H� H=?D54K� F?:�D@4� :H�C?DF4� D?D� @A<:F4K� �A@I4� :H� H=NO=J� F3:W4K�
C�=J4>4� :H� ;A5=K� DE43@454� A� B=H5:B� C:?DK� 4� 54� 5:J4<4� �A� FA?=� D?D� C4�

~I� �4,4�1 �[Y*)L.*/043� XL3[)(3 �
(.4\1



M���_�� � �� ��� ��� � �M � � � �� ��_�� � � �� � � � . Z

CA>=�� 1 � <4I=<� C�4E5D@A� <=�3:� F?:�D@=� :N?4>D� �=� ;DED3?DK� @:BD� B=� @4:�
H=;:B4>@DK� D� 3:� �=� �<43�4� @4:� C:?A�;=>45:� :H=?:�� �:H� �34�DBDT� G=54K�
@:B=� 5:�=� D�3=� 4O=3@=K� :H=?:� B=� 34<5DB=� N:B=�

� H = ? : � E4 � @ 4 B 4 I =

�4� ;�=<=�� G4?:�3D� D� H=;:B@=� D� G=5=� 5:�=� 34<5DB=� :H=?:� D� 5=� DHA�>K�
A� @:?:�� �DB=H54� �=� 5=� @D3DK� ;=P� DH=� J:?:J?4;4� D?D� �=� E4N�4HD� 34<5:��
C?4;:<� D?D� L�5:<�<4�4<:<�� �=;:B@4�54B;DF=� ]@4B=d� [G4?D\�<4B@A� D� �=�3�AK�
4� <4I=� :L4� D� N�434K� 54B;DF=� J:HD5A� H454�� V=5�@4� G4?:�3� DE�4G4;4� �=�
34<5D<� :H=?:<K� D� 3:� 54�:>D3:� :C?=P@:<�� S:B=HD5=� ;��3=� :C?=P4@4� 5:�=�
�=�C�=<4�3�4B4IA� G4?:�3D�� �� C:>=3@A� G4?:�3DK�
E4�C�;DT� F=�3�<=�=LDK� 5:�D� �=��� )��	���]���	� �
�)]X� C:�?=� C:?4� J:HD5=����B�=���� ��]� ��	�X �
5=F3:� @4�5DB=����F������� � D?D���F���� �� �
�� )F�X � 4� C:�?=� :;:J4K� 54� DE<4@A� G4?:�3DK�
<4@:BD� H�AJD�� S�;D� :C?=P4@K� @:BD� 5DE� �A@A�
<=�3:� AC?=34� D<4� ;=E� :H� 34<5:J� 3DW3D@4K� 54�
?=QD<4� >=3D�DK� 4� �C�=H4� H;4� ;=E4K� 5:�D� �=�@4H�
B=� ;=?D@4� G4?:�3U� E4� <4B@:<� D?D� �=�3�:<�� ��
<4I:B� G4?:�3D� J?4;4� �=� E4N�4HD� L�5:<K� 4� :�;=��
P:B�34<5:�C?4;:<� <4�4<:<� �4� N=?D<���	P�=��� �
[34>@4<4\�� �C?=PLDK� @:BD� �=� 5:�=� C�D?D@:<� @4��
B4I4K� <:JA� �=� ;DH=3D� 54� �34�DBD<� G=54<4� D� @4H�
5D�A� A� G4?:�3D�

� : F I 4 � @ � 4 B = < � ./� ; = @ 4

S�=�01-Z1� J:HD54� G=5�@4� 5:FI4� ND?4�B=�
5=F3:�H�A@>DB4� 5=J:�H454��� ��:ND3:� C4H4�A�:>D�
�;=>45:� :H=?:K� C:J:3:;:� @:H� <?4QDT� G=54�
�H=?:� �A� C�4;D?=� :ND>5:� �4<=�G=5=� @:H�@AP=K�
54�:>D3:� �;4@DH4FI=K� D� 3:� 54B;DF=� :H� ?454�
D� @:5:CO4�

O��	�.�!P)��.) �X�  )FP)� �� ]��B	�X � �4�3:B4?:� �=� AJ?4;5:<� :H�D�3DT�
4O=34@4� @4:� H454FI=�� S:J:3:;:� @:H� H=;:B4>@:J� :H=?4� 5=<4� �4E?D@=��
�34�DB=� G=5=� �34;O4?=� �A� 54� J?4;A���` ��� � � D?DK� @4H�5=� ND� �3DJ?=� H4�
J4� �34;=K� C:;=ED;4?=� �A� J?4;A� <4�4<:<K� :ND>5:� L�5:<K� D� 3:� �A� E;4?=�
	 �4)�F�N � �=3D� �A� 5:�D?=�?45=5A� @:FAOAK� @:B4�B=� ND?4� A�B=H5:<� @:<4HAK�
�C:B=54� :H� H454FI=J� :C?=P@4� D� @�D?L4�� S�=@:� ED<=� :N?4>D?=� �A�	�L�bN �
�54>=� :�34?D� 4O=3LD� ND?D� �A� D� @:H� G=54� @4:� H454��

O�)W����  )FP)� �� ]��B	�� �.) �� 	�.� �  �S�Z�L)�� � :�=35:� �=� �4E?D��
@:;4?:� :H� �;4@DH4FI=J�� �D?4�B=� ;=?D@4� �4E?D@4� D� DE<=QA� 5:FI=�<?4QDT�
D� �34�DBDT� G=54� [�?�� .1\�� �?4H4� B=� E4� C=3�F=�3� J:HD54� C:�?=� ;=5>4I4�
D<4?4� �;:BA� 5:FIAK� @:BA� B=� @4�5DB=� E4<=ID;4?4� 5:FI:<� �34�DBDT�G=54��
�D<D� B=� 5:�D?4� D�3:� :H=?:� @:B=� D� ?=3D�



. n �������� ��� � � �� � � � � � � � ���	�� �� �� � ��� � �

�:�AK� @:B4� �=� C?=?4� @4:� H454�K� <?4H4� B=� E4;=ED;4?4� AN�4H4>=<K� 54�
@:BD� B=� �34;O4?4���` ��� �X � @:B=� �=� C�4;D?:� @:H� @AP=�� �4J?4;4?:� B=�
ND?:� �4�34;O=5:� :H� H;=�@:5Q=K� :C?=3=5=� :H� @:5:CO4� A�3�D� �3�A@=� D�AFD��
;=5=� A� C?435:�� �4� ;�TA� J?4;=� @:5Q=� �A� D<4?=� H;4� D�CAC>=I4K� 4� @�4B=;D�
@:BD� �A� DF?D� :@:� J?4;=� 5D�A� �=� �C4B4?D� C:E4HD�� �4� 54J?4;4?:� �34;O4:�
�=� 4����e�	 � [N=?4� @:C�=54\K� A@�4F=5� C:� D;DL4<4� �;D?:<�� S�D?D@:<�
�34;O4I4� C�;:� ND� �=� 54� J?4;A� <=35A:� B=H45� @�4B� NA�A5cA@4K� 4� H�AJDK�
@:BD� B=� ND:� <5:J:� HAGDK� C:F3:� �=� :N4;DB=� D�C:H� J�?4K� 34@:� H4� 5=@D�
H=:� C:@�D;4� J�AHDK� DE;=:� ND� �=� D� A>;��3D:� �4� C�;D<� 54� ;�TA� J?4;=��
S�=@:� I=J4K� C:;�T� J?4;=K� :H� B=H5:J� H:� H�AJ:J� A;4K� �34;O4?4� �=� AE454�

] �F �� � W��	�X � DE;=E=54� GA3D<�E?43:<K� @:B4� �=�
C�D>;�FPD;4?4� E4� J?4;A� DJ?4<4�4��4�W���N �
�E4�:;=K�HAG�C:3DO@4K� �34;O4?4��=�H�AJ4�E?4354�
>DC@4K� DE�4Q=54� @4:� C�;4K� >DBD� �=� C�=HID� @�4B�
E4;?4>D:� D�C:H� C�;=�� �AG� �4�34;4� >DC4@4� HA��
N:@:� �A� �=� E4N4H4?=� NA<N4>=K� C�:N4H4BAPD� D�
@:5Q=�� 	=H5A� :H� :;DT� >DC4@4� @AC:;4?4� B=� <?4��
HD54� <4B@4K� 4� H�AJA� �;=@�;4�� �E54H� >=?4� ND:�
B=�����=X � 54>DI=5� :H�@AC:;5:JK� ;=F34>@:J�L;=��
P4K� @:B=� B=� E4<=ID;4?:� �4E5:� C�D�:H5:� L;=P=K�
54B;DF=U� 3A�>D54@K� OAND>DLA� D� �C:<=54@�� �H�
:N�;4� C4� H:� D�C:H� A;4� �34;O4:� �=� ;=F34>@D�
S��S�= � A� :N?D@A� C�D�:H5:J� L;=P4�� ��C:H�QA���
QDL4K� �� :N=� �3�45=�?DL4K� E4N4H4:� �=�A� 54J?4;4?:�
C:� B=H45�]�)W�	X� 54>DI=5� :H� �B4B5:J� �34@?4��
��54J?4;4?:K� 54� ;�TA� J?4;=K� C:N:?:� ND� �=� C=�B=�
:H� =��)�	)X � 5=@=� N=?=�N4��@=� C3DL=K� @:B=�H454��
5=<4�� �E54H� A;4� H:� :>DBA� ND?=� �A�.�fF���=)X �
DE�4Q=5=� :H�<=34?4�� S:H�J�?:<� 5:�D?4� �=� C?45��
3D@4� A� :N?D@A� L;=34K� 4� D�C:H� I=� E�I=�

�4�J:�ID�H=:�3=?4�:N?4>D:��=� ] �F���� � )5 �
��	X � DE�4Q=5� @4:� H454FID�� S�=@:� C:B4�4K� @:�
BD<� �=� <?4H4� :C4�D;4?4� @4:� D� H454�K� :N?4>D?4

�=� L�;=54� D?D� E=?=54� >:T454� �A@I4K� @:B4� B=� D<4?4� A� FD�D5D� H;=� C:?=�
HAC?=� FD�D5=K� 4� HAJ4� B=� ND?4� H:� �3:C4?4�� �=F3:� 5DG=� C:?:;D5=� ND?4�
B=� A@�4F=54�L����.��X � 3�4@:<� A� N:BDK� 4� DE5A3�4� C�D� H5AK� E4� 5=@DT�
Y1� �<� FD�D5=K� ND?4� B=� C:�34;O=54� L�;=5D<� D?D� E=?=5D<�B��e���� � [C:��
�34;:<\K� A;=@� �AC�:35:� N:BD� �A@I=�� S:E4HD� �=� E4@:C>4;4?4� @:C>4<4�

S�=@:��A@I=��34;O4:� �=K� @4:� D� H454�K� C�=J4>K� DE�4Q=5� :H� N=?:J
P=54�4K� A�B=H5:B� D?D� 3�D� C:?=�� �D:� B=�A@�4F=5� >DC@:<K� ;=E:<�A� �4E5D<
:N?DLD<4� D� FO:@4<4�� �4E?D@:;4?=� �A� �=� AJ?4;5:<� H;=� ;��3=� C�=J4>4U�
!Y�	���X � @:BD� B=� ND:� C�=3=G5:� A@�4F=5� FO:@4<4K� D�W��W���X� @:H�@:��
B=J4� B=� C�=:;?4QD;4:� �ACD>4�3D� �A>5D� �4H�� S�=J4>� A� B=H5:B� C:?D� C�=��
�4;DB4:� �=K� C�D?D@:<� AC:3�=N=K� @4:� D� H454��



M���_��� � � ��� ��� � �M � � � �� ��_� � � � � �� � � . m

�4� 5:J4<4� �A� �=� C:;�T� H:<4PDT� >4�4C4� 5:�D?=� L�;=5=� >DE<=K� �4�
GA3D<���)F	��X � @:B=� �A� ND?=� ;D�:@=� H:� D�C:H� @:?=54�

O�)W����  )FP)� �.) �� BF���2�Z� L)�� � �4E?D@:;4?:� �=� :H� :H=?4�
<?4QDT� G=54� D� C:� N:BD� D� C:� 5=@D<� 4O=3LD<4�� �?4H4� C:�?=� 5=@:?D@:�
J:HD54� GD;:34� A� N�4@AK� 54�:>D3:� 4@:� B=� D<4?4� H=L=K� :N?4>D?4� �=� @4:B�
�34�DB4�G=54�� �4� J?4;AK� DE54H� C:H;=E4>4� D� 54J?4;4?4K� �34;O4?4�B=� <4�4<A�
@:BA�B=��4<:� B=H45CA3� C:H;=ED;4?4� D�C:H�J�?4�� �� ;=P=<� C�4E5D@A� 5:�D?4�
B=���� �2�X � L�5A� <4�4<A� �4� �=�4<4K� 4� :� <4I=<� `�]��)�	�X � 34<5A� <4�4<A�
A@�4F=5A� 54:@:?:� ]C?4;D<� LD<=�:<d� [C?4;D<� @:5L=<\�� �4J?4;4?:� B=�
<4�4<D� H4;4?:� P:F@4�3� :N?D@� [�?�� ..\�

S�=@:�J?4;=�:N?4>D?4��=�@:FAO4�:H�N=?:JK�
H:<4P=JK�C4<A>5:J�D?D� @:5:CO45:J� C?4354K�@:B4�
�=� �CAF34?4� H:� >?454@4�� �D?4� B=� C�D?D>5:� FD��
�:@4K� C:E4HD� 54N�454K� 4� �A@4;D� �A� DF?D� H:�
��=H�?4@34�� �4� 5=@:?D@:� <=�34U� 5DE� 5=H�4� []54�
5=H4�D� ;=Ed\K� :@:� �A@4;4K� �C�=H4� D� C:E4HD� ND?4�
B=� A@�4F=54� 34<5D<� ;=E:<�� ��D<� 3:J4K� �A@4;D�
�A� ND?D� ;D345D� �;=� H:� C:�34K� 4� E4;�F4;4?D� �A�
�=�AE45:<�N=?:<� >DC@:<�� �<=�3:� @:FAO=� <:J?4�
�=� C:5=@4H�54� G=5D� ;DH=3D���	Y�X � N=?4� �A@I4K�
DE�4Q=54� :H� @AC:;5:J� C?4354�� �:@O4� B=� ND?4�
C�D?D>5:� FD�:@4K� N=E� A@�4�4K� 4� E4;=ED;4?4� �=�
HAJD<� AEDL4<4� @:B=� �A� �=� H;4�3�D� CA34� :N4;D��
B4?=� :@:� C4�4�

�@:� C4�4� �34;O4:� �=� ��2�BX�34@:� H4� �=� 54�
I=<A� ;DH=?4� F4�4� �4� �3�45=�� �4� C:B4�� �=� E4��
H=;4?4� 34<54� C�=J4>4K� :ND>5:� DE43@454� :H�H:��
<4P=� ;A5=K� @:B4� B=� ND?4� A@�4F=54� F4�4<4�

�4� J:?=� 5:J=K� B=�� �=� :ND>5:� DF?:� N=E�>4��
�4C4K� :N?4>D?=� �A� �=� FA?=K� :C?=3=5=� :H� H:��
<4P=� ;A5=�

�H�54@D34�G=5=� �A� 5:�D?=� �4<:� C��3=I=�D���!F����]�P) �54� J�AHD<4�
_��B	�� B�)W���g�.) �� BF ���2�Z� L)�� � �4�3:B4?:� �=K�C:�=H� ?N3IDT�

4O=34@4K� :H�	�L �f� � �4� �A@4;D<4K� @:BD� B=� ND:� A@�4F=5� @4:� H454FID� D�
F4�=5DT� ;A5=5DT� >4�4C4K� @:B=� �A� DF?=� H:� D�C:H� @:?=54�

h	����� �.) � � �@:�:� �=� 5=� �4E?D@AB=� :H��;=>45:J�� �4H�A<�=�H=;:B@4K�
:N?4>=� B=� A� �;=>45:� :H=?:K� :NABA� FA?=K� �34;=� E�I=K� 4� @:�A� B:B� �4EH=?=�
54� ;�TA� J?4;=� A� H;4� C�4<=54� D� �CA�3=� 5DE� J�AHD�� �4� >=?:� B:B� �34;=�
;=54L� :H� �4E5:J� L;=P4�� �H43=� G=5=� A@:C4;4BA� 34@:Q=� A� �;=>45:<� :H=?A�

JJI� �Z*-*�[Y4+*,*�,(/0* �
[Z*-,hLg� K4,*

�4� W�BF��� � :H=?4� 5=:ND>5:� �=� <5:J:� C4ED�� S�O4;:� :H=?:� �;=>45D<�
H45:<� �=� A:CF3=� 5=� <:G=� ;DH=3D�� S=�A� �=� D�A@�4F=5D� 4O=3LDK� @4:� C�=��
J4>K� :C?=P4@K� F3:� B=� �@:C>45:� �4� 3=F@:P4<4K� B=�� �=� C�=3T:H5:� <:�4BA�
�@D5A3D� �;=� FO:@=�� ��3:@A� J:HD5=� 54� <4I=� C�4E5D@=�C:�?=�uA�Q=;�H454

�?4�5D@� �35:J�4W�@:J� <AE=B4� X'� Y



. t ��� ��� �� � � � � � � � � � � � � � � � �� 	� � �� � � � � � � � �

:H=?:� �=� DE5:�D� 54� �A5L=� B=H5:<� D?D� H;4CA3�� �;4@:� G=5�@:� >=O4H=� D<4�
�;:B� :�<45� D?D� �45HA@K� JH=�H�GD� :H=?4� A� 54B;=P:B� >D�3:PD� D� �4;�F=5:<h

JtI� �-1N*� K4,*� L� .4Y(h*)*� N-4.� O-)Y(3

�=HA�� VD;:CD�5:�3� :H=?4� :>4�4;4� C:�<43�4>4K� 54�:>D3:� @4H� C:�<43�4�
M :@DL=� A� J�ACDK� @4:� 54� C�D<=�� @4H� DE?4E=� A� �=H:;D<4� DE� L�@;=� D?D�
@4H� �A� A�	 �  � � [�?�� .Y\�� ������ �iN� ��	�������

�w9;<6I� �� A,� ?�D;� � ,� � � ;�� � �&� 0,D� j � �? �� �� 7 �k��� 7$,lN � 	>=9� 76::6� w:;A6�
"I� @6� ]F8}6996;F� ‚8l>=� a;C<>=8l?w� =8;9�<8=:F6� @6� 789:;<6� A69�B8C7?z� >;� l?@@>G6�DF6G�
o6=� D>wC>HI� '69� B8C7?z�A6� F6@?G?8=� 7>:Q8@?_;6z� A6976=A>=:9�A69�?<<?GF69�_;?z�A6� D89=?6z�
98=:� l6=;9� A>=9� 769� F6G?8=9� >;� 78;F9� A69� ˆa��ˆa���� 9?„7@69z� 8=:� G>FA6z� A>=9� 76�
l?@@>G6z� 6=:F6� >;:F69z� @6;F� 789:;<6z� 9;F:8;:� 6=� 76� _;?� 78=76F=6� �rQ>R?@@6<6=:� A69�
}6<<69z� A8=:� 76F:>?=9� l6:6<6=:9� 6=78F6� >;U8;FAjQ;?� >::69:6=:�A6�9>� GF>=A6� >=7?6==6:6I�
�8<<6� A>=9� @6� ]>996z� >7:;6@@6<6=:� >;99?z� 76� 98=:� 9;F:8;:� @69� }6<<69� _;?:�}8=:� @69�
789:;< 69� 6:� _;?� F?l>@?96=:� 6=:F6� 6@@69� A6� :8?@6::6I� !=� :?6=:� R6>;78;]� >� @>� F?7Q6996� 6:�
>� @>� R6>;:6� A69� l6:6<6=:9I

#]F69� ;=6� 78;F:6� ?=:F8A;7:?8=z� �j>;:6;F� ]F696=:6z� Aj>R8FrAz� @jQ>R?@@6<6=:� A69�
Q8<<69� U;9_;jQ� @>� }?=� A;� 9?67@6� A6F=?6F‡� @>� GF>=A6� :6=;6� 6:� @>� :6=;6� 8FA?=>?F6I� Ajw:6�
�� 7Q>]6>;z� 7Q6<?96z� 7>@6:U8=z� G?@6:� 6:� R8::69‰� 6=� Q?l6Fz� @6� 7>@6Š‰8=� 6:>?:� F6=?]@>76� ]>F�
A69� 7;@8::69� 6:� @6� 7Q>]6>;� ]>F� ;=6�'�8�$� � oR8=6:� >� ]8?@HI

�=9;?:6z�@j>;:6;F�A67F?:�@jQ>R?@@6<6=:�A69�Q8<<69�Aj>;U8;FAjQ;?‡� @69� 8C7?�9 jQ>R?@@6=:�
>7:;6@@6<6=:� 78<<6� A69� R8;FG68?9� 6:� ?@� =j‹� >� ]F69_;6� ]>9� A6� A?}}wF6=76� 6=:F6� @6�
789:;<6� Aj6:6� 6:� 76@;?� AjQ?l6FI�  6;@9� @69� 789:;<69� ]8F:69� ]>F� @69� U6;=69� 96� A?9:?=G&�
;6=:‡� ?@9� 98=:� ]@;9� R6>;Œ� 6:� }>?:9� 6=� :?99;9� ]@;9� }?=9I

�>=A?9� _;6z� >;� 78;F9� A;� :6<]9z� @69� 789:;<69� AjQ8<<6� 8=:� 6:w� 96=9?R@6<6=:�
<8A?}?69z� @69� 789:;< 69� A6� }6<<6z� R?6=� _;j?@9� >?6=:� 9;R?� 76F:>?=9� 7Q>=G6<6=:9z� 96�98=:�
]?;:8:� <>?=:6=;9� A>=9� @>� }8F<6� ]F?<?:?l6I� �=� >::?F>=:� =8:F6� >::6=:?8=� 9;F� @6� }>?:� _;6�
@6� 789:;<6� 7Q>=G6� >l67� @r>G6� A>� @>� ]6F98==6� >� _;?� ?@� 69:� A69:?=wz� @j>;:6;F� =8;9� }>?:�
78==>?:F6� @jQ>R?@?6<6=:� A69� U6;=69� }?@@69z� >;99?� R?6=� 76@;?�A6� }6:6� _;6� 76@;?� A6� :8;9� @69�
U8;F9‰� ?@� =8;9� ]F696=:6� 6=9;?:6� @69� l6:6<6=:9� A69� U6;=69� }?@@69� >�<>F?6Fz� @69� F8R69� A69�
}6<<69� <>F?69z� U6;=69� 6:� >G669z� @6� 789:;<6� A6� A6;?@z� >?=9?� _;6� @jQ>R?@@6<6=:�6=� ;9>G6�
U;9_;6� l6F9� @>� }?=� A;� 9?67@6� A6F=?6FI� �=� 8;:F6z� @j>;:6;F� A67F?:� @69�=8<RF6;Œ� R?U8;Œz� @69�
A?l6F969�78?}};F69z� @69�8F=6<6=:9� _;?� ]>F6=:� @>� :6:6� Aj;=6� }6<<6z� :8;9�769� >776998?F69�
_;?� >;G<6=:6=:� @>� A?l6F9?:6� 6:�@6�78@8F?9�A69�F8R69�]8F:669�]>F� �69�}6<<69�>�D>EC?�DF6GI



.

2(KLM,*� N4+4,LO*

���� �=�=?D5� _4B@45:;DP� B=�A� �;:B:B� �4�C�4;De\� A3;�HD:� H4� B=� �;DI4�
A� �34�D5D� 54F=J� 54�:H4� ND?4� H=<:5�@4� GD;:3DI4K� D� H4� B=^3R:K��DP54�
C=>=5DL4� A�3;4�D� �4@�4<=534?54� G�3;4K� ]5=@4� ;��34� C�D>=FP4d�� 	4� PA�
:;H=� DE?:GD3D� 5=@=� :ND>4B=� @:BD� P=� C:3;�HD3D� <DFO=I=� H��4� _4B@45:��
;DP4K� 4?D� PA� �=� 54�:>D3:� E4H�G43D� 54� :5D<� :ND>4BD<4� @:BD� C:@4EABA�
H4� �=� C=>=5DLD� C�DH4B=� :C?:H54� <:P�� �;4B� <:B� �4H� :�5D;4� �=� C�=3=G5:�
54� 5=@D<� @4�4@3=�D�3D>5D<� :ND>4BD<4� @:B=� �4<� �@ACD:� C:� �:�45�@:B�
��4BD5DK� 4� @:BD� C�AG4BA� H�4J:L=5� <43=�DB4?� E4� D�CD3D;4I=� C:�=@?4� D�
E54>=I4� N:GDP5=� C=>=5DL=�

S:B=HD5D<� H=?:;D<4� C=>=5DL=K� C4� >4@� D� C�=H<=3D<4� @:BD� �A� ND?D�
�4� I:<� A� ;=ED� [�4G4IK� ;=E=K� HAI4� D?D�B4NA@4� @:B4� �=� <=P=� A� C=>=5DLA\�
C�DH4B=� �=� A:CF3=� <4QD>@4� <:P�� �?D� ;=P� �4<:� :H4ND�4I=� D� C�DC�=<4I=�
C=>=5DL=� C:@4EAB=� H4� :H� I=� E4;D�D�?#,T� � D�4 �`�BF�P) � :5=� @AP=� @:B4�
B=� @:O=�� ]S=>=5DLA� B:F3=� �� B=�=5D� C:>5A� C�DT�4ID;43D� []5=� 3�4GD� �=�
C=>=5DL4� A:>D� �:GDP4^\K� 4� C�=H� �:GDP� 54� 5=@:?D@=� 5=HB=O=� H454� E4��
3;:�=� B=� A� :N:�� C4� T�45=� @A@A�AED<4� D� <=P:<d�Y\� S:5=JH=� �=� C=>=5DL4�
:H�=HD� [54<=5D\� <=�=L� H454� A54C�=H�� �� :@:?D5D� �?4<:>4� :;L4� @:B4� P=�
�=� @?43D� E4� �:GDP� 54B<4I=� H=�=3� H454� <:�4� ND3D� @:H� 3=� @AP=� D� <:�4�
�:� ?DE43D�� �DC:F3:� �=� 5=� �<=� C�:H43D�GD;:3DI4� :H�=Q=54� E4� P=>=5DLAK�
D� A:CF3=� �=� 5=� �<=� E4@?43D� H�AJ:� GD;D5>=� @:B=� 5DB=� ND?:� 54<=I=5:��
�4@:� B=� D� A� H�AJD<� 54FD<� @�4B=;D<4�� ]_A;4B� �:G=� H4� @:BD� 5=� D�C=>=�
:5A� 54<DB=5DLA� -� AH4�D?4� ND� <A� 5=��=P4� A� �;=<Avd \̀� S=>=5DL4� <:�4�
ND3D� N=?4� ]N=E� D@4@;=� <45=� D� 3=?=�5:J� 5=H:�343@4^�0\� �� �:�45�@:B� ��4��
BD5D� 5=P=� 5DC:F3:� E4@?43D� L�5A� C=>=5DLAK� B=�� 4@:� B=� :54� L�54� D?D�
F4�=54K� ;=�AB=� �=� H4� P=� D� �:GDP� ND3D� L�5� D?D� F4�=5�� �@:�AJD5=�@�<=�
:H�=Q=5:� E4� C=>=5DLAK� �<43�4� �=� H4� b9� @APA� E4H=�D3D� ;=?D@:� E?:�� �� :@:��
?D5D� ��;4�4� ;=�AB=� �=� H4� A� 3:<� �?A>4BA� 5=P=� GD3:� �:HD3D�� �@:� �=�
�4EN:?D� @�<=� :H�=Q=5:� E4� C=>=5DLAK� 5=� �<=� �=� E4@?43DK� B=�� �=� ;=�AB=�
H4� P=� 34H4� @APA� E4H=�D3D� ;=P4� 5=��=P4�� S=>=5DLA� 5=� ;4O4� 5DC:F3:� :N:��
�D3D� �=@D�:<�� �� F4N4>@:<� :@�AJA� C=>=5DLA� ANDB4BA� @�ACDL:<� �:?D� A

•H� �-I� �I� $*h)*,(YLMz� �4)(\L)4� N-L34.c4� 1X� [-N[)L� 2*.0L� .*,� L� 2(KL�z� �(.L/& �
0LO*� �I� $1NLM*z� ),ŽI� ˆˆˆ�az� txW� .(� t~JI� �� tH� �1)� �Z4†I� �*-*•LMz� �-N[)L� -h4+,L)� )(. �
N4+4,LO*I� �� WH� �I� 4I� Xc(-,L)z� '� W€I� �� •H� �*Y4.4,(� .4\(z� [Z-I� ttxI

t•



Y 1 �������� � � � � � � � � � � � � � � � �� 	� � �� �� � �� � � �

>=?:�� � ��� _4B@45:;DP� 54?4ED� H4� 3D<=� :54B� @:BD� ANDB4� C=>=5DLA� �@DH4�
:HJ:;:�5:�3� �4� �=N=� ]D� N4L4� B=� 54� B=H45� ]�;=3d� C�=H<=3� @:BD� D<4� :54@:�
DE�4ED3A� H=<:5�@A� �54JA� @4@;A� D<4� �:d�w\� �� �:�45�@:B� ��4BD5D� C=ex=5DLA�
:ND>5:� @:O=� H:<4PD5�� �� �=?A� y�3DPA� @:H� � ;:�4� H:<4PD5� E4@:O=� C=>=��
5DLA� D� E43D<� ?DE5=� DE� ]E4@:O4d� @�;D� ]H4� NAH=� <=�:� �?43@:^�� S=>=5DL4�
�=� 5=� �<=� FA�D3D� ;:H:<K� ;=P� �=� :C4?D� �?4<:<K� 4� A;=@� �=� A5:�D� J?4;:<�
54C�=H�� �@:� ND� �=� A5:�D?4� A543�4F@=K� �;=� ND� 3=� J:HD5=� A� @APD� DF?:�
A543�4J� D� 54:C4@:�� S=>=5DLA� B=HA� E4B=H5D>@D� �;D� A@AP45DK� 4� :54� B=�
>=�3:� C�;D� :<��4@� 54� �:GDP�� �4H4� �=� 54BC�=� B=HA� C:B=HD5D� GD;:35D�
H=?:;D� C=>=5DL=� [��L=K� N=?4� A3�:NDL4\�� �� <5:JD<� <=�3D<4� �:�45�@=�
��4BD5=� @4:� C�;D� :<��4@� B=HA� ]E4@:O=^Y\K� D� 3:� 54BC�=� H:<4PD5K� C4� :5�
E43D<� ^zB=� :�34?D<4�� �DE4I=� @�;D� 3=@� E4@?45=�GD;:3DI=K� E43D<� �D3A4?5:�
B=H=I=� I=5DT� GD;:35DT� H=?:;4� D?D� :5:J� <=�34� JH=�B=�GD;:3DID� E4H454�
�<�354� �454� C:@4EAB=� B4�5A� 3=GIA� H4� �=� C�=@:� @�;D� D� C�=@:� GD;:35DT�
H=?:;4� C�=5=�=� 54� �=N=� :54� A5A3�4FI4K� GD;:3;:�54� �54J4� @:B4� C�:D�3D>=�
DE� G�3;:;45=� GD;:3DI=�� �� 5=@D<� <=�3D<4� :ND>4B� B=� H4� �=� A� C=>=5DLA�
�34;O4� B4NA@4� D?D� HAI4� @:B4� �=� 54� �:GDP� ABA3�:� C:B=H=� 54� D�3D� 54>D5�
]H4� 5=� <:�D� OA3D54d� D� ]�4HD� H:N�4� EH�4;O4^K� D?D� �=� :�34;O4� @4:�?=@��
�4� A5A3�4FI4K� <4QD>@4� �54J4� C=>=5DL=� 54�3:BD� �=� C�=5=3D� 54� �3:@A� D� 54�
A�=;=�� ��;� :H� C=>=5DL=� T;434� �=� A� B=H45� �AHK� 4� @4H� B=� C=>=5DL4� <�3;4K�
;4HD� B:B� �=� DE� A�34� @�AF4L� �:?D� D� @A@A�AE�� ]�:� �=� EJ�AFDK� 4� @A@A�AE�
:@:<DK� C4� �=� �;=� 3:� �4� @�;OA� C:<=F4�� �;=� �=� :;:� C:<=F45:� �4� E:ND�
DE� @ACL4� �4� N:GDP5=� �:;�=� D� �4� H�AJ:<� �3:>5:<� T�45:<� H4B=� �3:LD�
54� �:GDP� C:�?=� �A>@4dK� D� 3:� ]C:�=NDL=� �;4@:<� N�4;>=3Ad� \̀� �� �=?A�
y�3DPA� H:<4PD5K� C:F3:� ?DE5=� @�;D� DE� E4@:O4K� <=35=� A� E4@:O=� @?DC�
@A@A�AE4� H4� �=� :@�;4;DK� D� 3:� :@�;4;O=5:� E�I=� �?AGD� @4:� ?=@� E4� OAH=�
D� E4� GD;:3DI=�� �� �:I=<� �:HD>=;A� @�;� :H� E4@?45=� C=>=5DL=� AT;43D� �=�
A� B=H5A� C:�AHA� D� A� 3A� @�;� �=� E4<:>D� @?DC� @A@A�AE4� @:BD� �=� C:�?=�H4B=�
:N:?=?D<� GD;:3DI4<4�� �� 3:<� @�;D� A<=�D� �=� E43D<� CF=5D>5D� @:?4>� D�
:H� I=J4� �=� H4B=� @�4;D� @:B4� �=� 3=?D� H4� ND� �=� ?4@F=� :3=?D?4�� �� <5:JD<�
�=?D<4� �:�45�@=� ��4BD5=� A� �C�=<O=5A� C=>=5DLA� <=PA� B=H45� D?D� ;DF=�
@?DC:;4� @A@A�AE4K� C4� @4H� �=� C=>=5DL4� �@D5=K� E�I=� :H� :;DT� @?DC:;4�
H4BA� N?4JA� D?D� DT� >A;4BA� E4� N:?=�5=� @�<@=�� �� 5=@D<� �=?D<4� >A;4BA� :;=�
@?DC:;=� H:� C�:?=P4� C4�34H4� C:<=F4BA� E�5=;O=� �4�GD35D<� �=<=5:<�� �D<=�
�=� :C?:H54� <:P� C=>=5DL=�A� C�:?=P=� C�=5:�D� 54�GD35:� �=<=�� �;4� :C?:H54�
<:P� C=>=5DL=� 54?4ED� �=� D� A� I=5:B� ;D?DLD�� �� �=?A� ��?:;LD<4� ;D?DL:<�
:H� C=>=5DL=K� @:B4� �=� >A;4� 54� 34;45AK� C�:<=F4� �=�GD35:� �=<=� C�=� 5=J:�
�=� C:5=�=� �=B43D�

���� _4B@45:;DP� C�=3C:�34;O4� ]H4�B=� A� 54F=J� 54�:H4� C:�3:B4?4�C4���
LDB=?54� E4N�454� H4� �=����!F)� �)�B�) � B=�3D� J?4;4� :H� C=>=5DL=^K� 4� E43D<�
B=� E4N�454� �;=H=54� 54� 3:� H4� �=� J?4;4� :H� C=>=5DL=� 5=� �<=� B=�3D� H:

SH� �(.L/0LO*� �I� $1NLM*z� ˆˆˆ�az� tx~� .(� txTI� �� tH� �,*h� .4(�5.4�h4�L4+4,LOL� X*.*, �
1.*-*O� ,(K43I� �� WH� �I� 4I� XcI� 'z� tWfI



��

_
�:;=� J:HD5=�.\� �� �:��� ��4BD5D� �=� E4� �:;A� J:HD5A� :�34;O4� B:F� D�
@:;�34IKY\� D?D� @:<4H� >=�5DL=K� 4� E45D<OD;:� B=� H4� �=� @:;�34IK� 4� C:��
5=JH=� D� @:<4H� >=�5DL=� E4B=H5:� �4� J?4;:<� :H� C=>=5DL=K� AC:3�=NO4;4BA�
C�D?D@:<� <4QD>@:J� ;�F=I4�� �� 5=@D<� �=?D<4� DE� :@:?D5=� �45�@:J��:�34�
54� �4?D� �:GDP� C�D?D@:<� <4QD>@:J� ;�F=I4� 5:�=� 54� JA;5:� N:GDP5=�
�?4<=K� C�=:�34?D� @:<4H� >=�5DL=� D� J?4;A� :H� C=>=5DL=�� �:<4H� >=�5DL=�
5434@5A� 54� �3:G=�K� C4� H=L4� E43D<� �@4>A� C:� �?4<D� -� ];�FA� N:GDP5D�
@:?4>^�� �:J4� H454� �A>4BA� C�=:�34?A� N:GDP5A� LDL;4�AK� :�3434@� >=�5DL=�
D� >:�NA� :H� J?4;=� :H� C=>=5DL=�� �:5:F=I=� J?4;=� :H� C=>=5DL=� 54� JA;5:�
H:NDB4� C:�=N45� E54>4B� @4H� E54<:� H4� �=� HAT� GD34� B4;O4� 54� JA;5A�A� ;DHA�
E4HI=J� �5:C4� @:BD� �=� C�D?D@:<� <4QD>@:J� ;�F=I4� <=P=� 54� �3:G=�� D?D�
�=� AE� �3:G=�� C�D�?:5D�� �=<4� �A<I=� H4� J?4;4� :H� C=>=5DL=� C�D?D@:<�
<4QD>@:J� ;�F=I4� 3�=N4� 34@:Q=� H4� H=?AB=� 54� �:H� A�=;4� \̀

_:�NA� :H� J?4;=� C=>=5DL=� 54� �4?D� �:GDP� C�4;=� D� C:� H�AJD<�
�=?D<4� D� C:B=HA� B=� E4B=H5:� �4� @:;�3I=<� D� �4� :�34LD<4� >=�5DL=�� �4�
�4F;D5D� C:�?=� ];�F4B4^� C?45D5@4� 34@:Q=� E4� �A>4@� �C�=<D� J?4;A� :H�
C=>=5DL=K� 4� ]A� BA;A� 54�=G=� N:GDPI4@4K� C4� 3:� B=� >4�Jd�0\� �:GH4� 5DB=�
3=@� �?A>4B5:�3� H4� �=� J?4;4� :H� C=>=5DL=� 54� �:;A� J:HD5A� B=H=� E4B=H5:� �4�
@:;�3I=<K� @:BD� �=� AC:3�=NO4;4� A� LDOA� H4� �=� DE4E:;=� C?:H5:�3K� @4:� D�
�4� C�=:�34?D<� @:<4H:<� >=�5DL=�� �;:� E4B=H5D>@:� B=H=I=� J?4;=� :H� C=>=��
5DL=� D� @:;�3I4K� :H5:�5:� :�343@4� >=�5DL=K� :HJ:;4�4� IDT:;:B� AC:3�=ND�
54� JA;5A� C�D?D@:<� <4QD>@:J� ;�F=I4�� S:5=JH=� 54� �:;A� J:HD5A� B=HA� D�
C�=:�34?A� LDL;4�AK� 4� LDL;4�4� �=� 54� �:GDP� 34@:Q=� B=H=� �D3A4?5:� D� C�D�
3:<=� �=� ;�F=� <4QD>@=� �4HI=� @:BD<4� B=� LDO� H4� �=� A�=;D� �4>A;4BA� :H�
C3DL4�� �E� 3DT� �=� :ND>4B4� ;DHD� H4� LDL;4�4� C�=3�34;O4� A�=;=�Z\� �� S?4F@:<�
H:<4PD5� G?DL:<� E4T;43D� B=H5:<� LDL;4�=K� E43D<� :�34;D� G?DLA�A� LDL;4�DK�
4� EH=?A� <=35=� 54� J�=HA�� ��=PD� H45� �:GDP4� ]D�@?4H=� LDL;4�A� D� G?DLA�
A� �B=<=K� C4� @4H� C:>5=� :�43DK� 4� :5� <=35=� C:H� C�;A� N�4EHA� G?DLA� D�
LDL;4�A^K^\� F3:� �=� N=�A<I=� �4HD� �� 54<=�:<� H4� �=� A3D>=� 54� �:H� GD34��
�=EA� DE<=QA� A�=;4� D� C=>=5DL=� 54?4ED<:� B:F� D� A� :ND>4BA� H4� �=� >=�5DL4�
F4�4� C4C@:<� :H� C=>=5DL=�� �4@:� B=� >=�5DL4� :N�=H5D� T?=N� :H� @:B=J�
A� C�;:<� �=HA� E4;D�D� �:H� GD34K� F4�4I=� >=�5DL=� D4C@:<� :H� C=>=5DL=�
;=�:;435:� 3�=N4� H4� C:B4>4� <4QD>@:� H=?:;4I=� >=�5DL=� 54� �:H� A�=;4��
S�=<4� 3:<=� D�3:� ND� E54>=I=� D<4:� D� :ND>4B� H4� �=� >=�5DL4� E4<=�D� <4FPA�
:H� C=>=5DL=�m\

�� 5=@D<� �=?D<4� :@:� �4BH454K� 54� J�45DLD� DE<=QA� �:�5=� D� �:�HA54K�
A� C=>=5DLA� <=PA� E=L4�� �4� �:GDP� �=� 54BC�=� B=H=� E=L� DE� C=>=5DL=K� D� 3:�
�D3A4?5:U� C�;:� :@A�D� H:<4PD5K� C4� E4� ID<� :�34?D�� �H�3:J4� E=L4� :�34;O4

rH� �(.L/0LO*� �I� $1NLM*z� ˆˆ �̂az� tx~I� �� tH� �(\*+� )(hL�[4�34[L� ,*� 2(KLM�o+4[Z(� (. �
L[Z(5�Z4[Z*� (.� )(h45� L� +4[,LO*Hz� *� ([Z*Y•*� [4� X*� �(Y1� 5(.L,1� )*.*� [4� 1N(Z-4c•*Y*� N-L& �
\L)(3�3*‘L+)(5�Y-/40*I� �� WH� �5/-(� �1\1/LMz� �ch*/0404�.Y4h1�c(KLM,Lg�N4[*3*z� �Z,(& �
\(5Lh*� o�)(N•4Hz� [YI� tz� JT`€z� [Z-I�~~�L� .I� �� `H� �L)(\*� 245(YLMz� �LY(Z�L� (cL+*hL� �-c*�5-*& �
,L+*-*� on*5-4c� J~~xHz� TWI� �� eH� �*XYLZ*)� o2I� �1)*Hz� c-I� xz� JTW~z� [Z-I� tJt�tJfI� �� ’H� �I �
245(YLMz� ,*Y4.4L(�.4\(z� [Z-I�TJI� c�md��1)*� �-‘LM&2h4\()([LMz� �X� ,*-(.*� L� (� ,*-(.1z� �z� JWJI



Y Y � �������� � � � � � �� � � � � � � � � ��	� � �� ��� �� � � �

�=� B=H54� @:�3�-� ]C:;�435DL4^K� B=�� �=� ;=�AB=� H4� :54� >A;4� @APA� :H��;4@:J�
E?4�� �4H� B=� @�4;D� :HAE=3:� <?=@:K� �34�DB4� G=54� DE� @AP=� DH=� A� FA<A� D�
��3:<� @:F>DL:<� 54N=�=� �4E5:J� NDO4K� 4� E43D<� DH=�H:� H;:�DF34� :5=�G=5=�
54� @:BA� �=� �A<I4� H4� B=� @�4;D� :HAE=?4� <?=@:�� �A� E43=F=� :N4� H:;�43@4�
DE<=QA� @:BDT� C�:?4E=� @�4;=K� C4� 3=� OAF>DL=� E4B=H5:� �� :5:<� @:�3D� D� 54��
N�45D<� NDO=<� E4@:C4� C:H� C�4J� �;:B=� �34B=�� �;=� �=� 3:� �4HD� 5:PA� A:>D�
<?4H=� 5=H=O=�� �4H� :N:?D� 5=@:� A� @APDK� H:<4PD5� AE<=� :5A� @:F>DLA� D�
E4@:C4� B=� C:H� C�=�=L4?:<� 54�3�D� H454� C�=H� <?4HA� 5=H=OA�� �:>D� <?4H=�
5=H=O=� DE;4HD� @:�3K� H:5=�=� ]LDB=?=� ;:H=dK� C4� A� I:B� :C=�=� @:F>DLA� D�
3�D� CA34� �=@5=U� ]�D� �DK� @:F>DL=K� 54B3;�Q4� 54� �;DB=3AK� 4� 3DK� ;:H:K� 54B��
�?4Q4� 54� �;DB=3A^�� �BA3�:� 54� <?4HA� 5=H=OAK� @4H�C=3?D� E4C=;4BAK� H:<4PD5�
A<DB=� 3:<� ;:H:<� N:?=�5D@4� D�3�DCA3� @4G=U� ]SB=;4� CB=34� H4� �;45=K� 34�=<�
N:?A� H4� �45=^�� �54>4B5:� B=� B:F� H4� �=� J?4;4� 3:J4� E=L4� >A;4� H:� �4?:J4�
�:GDP4� E4B=H5:� �4� J?4;:<� :H� C=>=5DL=K� D� 34H4� �=� C:B=H=�

�4QD>@4� �54J4K� @:B4� �=� C�DH4B=� @:�@D� :;:J4� E=L4K� @4:� D� �D3A4?5:�
B=H=I=� E=L4� 54� �:GDPK� C:@4EAB=� H4� E=L4� DE� C=>=5DL=� <:G=<:� �<43�43D�
H=<:5�@:<� GD;:3DI:<�� �� :ND>4B� H4� �=� J?4;4� :H� E=L4� :�34;O4� E4� �:;A�
J:HD5A� 34@:Q=� C:@4EAB=� H4� B=� :;4B� E=L� H=<:5�@4� GD;:3DI4�� �� ;=ED� ��3D<�
3�=N4� �C:<=5A3D� H4� @:H� 54F=J4� 54�:H4� C:�3:BD� DE;=�345� �3�4T� :H� E=L4K�
�?D>5:� @4:� D� :H� E<DB=� D� G4N=�� S:� 54�:H5:<� ;=�:;4IA� 3�AH54� G=54� 5=�
�<=� H4� B=H=� E=>=;D5=�� S4�>=� @:G=� :H� E=L4K� D?D� �=C� :H� E=L4K� C4� >4@�
D� WDJA�4� E=L4� DE�4Q=54� :H� ��=N�4� D?D� E?434� �?AGD� @4:� T4<4B?DB4�.\

�� <5:JD<� �=?D<4� �:��� ��4BD5=� :ND>4B� B=� H4� �=� A� C=>=5DLA� <=P=�
]5=F3:� @�D?43:dK� :ND>5:� @:@:F� D?D� CD?=�� �=JH=� C:B=HA� 3A� @:@:F� 54�
�:GDPK� E4B=H5:� �4� C=>=5DL:<K� 4� 5=JH=� B=� :�34;O4BA� H:� �4?:J4� �:GDP4��
�� ��4;�@:<� @:@:F� DE� C=>=5DL=� 54>5=� C:?4G=5D@K� 4� E43D<�B=� :@A�=�A@A��
P45DK� D� 3:� B=� :<��4@� 54� �:GDP�� �� �=�4;D� C:?4G=5D@K� C�=� 5=J:� AQ=�
A� @APAK� ]ANDB4d� @:@:F@A�Y\� �� ��4JAB=;4>@:B� 	4�=5DLD� C:?4G=5D@� 54>D5D�
@�AJ� @:5:CL=<� A� @:B=<� B=� H:5=�=54� N:GDP54� �?4<4K� C4� A� I=<A� 54T�45D�
@:@:FDK� 4� B=H5A� :H� IDT�AT;43D� D� E4@:O=� \̀� S:� AGD>@D<� �=?D<4�B=� :CF3D�
:ND>4B� H4� :�D<� C=>=5DL=� D�C=@A� D� C=3?4� 54� �4GIA�0\� �:H� ��N4� J�45D��
>4�4� :ND>4B� B=� H4� �=� 54� �:GDP� @:@:F� B=H=� �D3A4?5:� D� N=E� ;=E=� �4f�C=>=��
5DL:<�� �:@:F� �=� E4@:O=� 54� �:GDP� C�=� �A5L4� D� D�C=>=� 54� �4GIAK� C4�B=�
�;D� A@AP45D� E4B=H5D>@D� C:B=HAK� 4� 54� S=�5D� C:B=H=� B=� �4<� H:<4PD5�� �;=�
@:�3DK� C=�B=� D� H�:N� :H5=�A� 54�<�4;DI4@K� ]C4�P=�ND3D�GD;4HD�@4:�<�4;D�^Z\�
�� 5=@D<� �=?D<4� @:H� �:��� S=3�:;L4� 54� �:GDP� E4@:OA� @:@:F� 54H�GD3:<h�
34@:� H4� @�;� D�3=>=� 54� GD3:K� C4� �=� 3:� GD3:� E43D<� H4B=� N?4JA�� �� �AJ:��
C:OA� @:H� �:I=J� �4CL4� 54� �:GDP� C�=H� C:H5=� E4@:OA� C=3?4� 54H� E:NDK�
E43D<� H:;=HA� @:I=� H:� :JIDF34K� ;=GA� DT� E4� ;=�DJ=�D� H4BA� D<�E:N� 543:C��
O=5A� C=3?:;:<� @�;OA�� �� �:��� ��4BD5D� C:� 54�:H5:<� ;=�:;4IA� 54� �:GDP

VH� �LgI� �I� “(-‘4YLMz� n\4� (+L� 1 � Y4-(Y*01� �1K,Lg� �\(Y4,*� o24(5-*.� JTW~Hz� [Z-I� `Jz �
tJ€� L� tJWI� �� tH� �ZI� �Lh*Z(YL�z� �cL+*hL� 1 � �4[*YLz� �\*[,L)� �Z,(5-*†I� 31X4h*�1 � 24(5-*.1i �
���z� [Z-I� WfI� �� WH� �I� 4I� XcI� )0I� ˆ̂ ��z� [Z-I� TtI� �� H̀� �I� �-(h*,(YLMz� �\*Y,L� [-N[)L�K-ZY4,L �
(cL+*hLz� �I� 4I� XcIz� )0I� ˆa���z� JTTI� ��eH� �I� 245(YLMz� ,*Y4.4,(� .4\(z� [Z-z� tWtI



� �V � � � � � S�_�� �{ � Y `

�=� 5=� �<=BA� J?:H43D� @:�3D� :H� @:@:F@=� ]H4� 5=� ND� 3DL=� B=?=� @A@A�AE=^��
��3:� B=� 34@:� E4N�4I=5:� @?43D� C=�4H� :H� �:GDP4� C4� H:� �4?:J4� �:GDP4��
�� 5=@D<� �=?D<4� :�34;O4BA� HAF5D@� :H� N:GDP5=� @:@:F@=K� D� @�:E� I=J4�
CDB=� ;:HA� :54B� @:J4� J�?:� E4N:?D�

�E� �;=J4� :;:J4� ;DHD� �=� H4� B=� @:@:F� [C=34:\� @:B4� �=�@:O=�E4� �:GDP�
DE�4ED3:� H=<:5�@4� GD;:3DI4K� ND?:� H4� �=� �34;O4� A� C=>=5DLA� D?D� 5=�� S:�
5=@D<� E54LD<4� <:G=� �=� E4@OA>D3D� H4� �=� N:GDP54� @:@:F� @:O=�A� 54<=�D�
H4� �=� DE4E:;=� C?:H5:�3�� �?4;54� A?:J4� C:?4G=5D@4� B=� H4� H:>4�4� C?:H��
5:�3� :5:B� @APD� A� @:BA� H:?4ED�� S�=<4� 3:<=� :ND>4B� H4� C:?4G=5D@� E4@:O=�
@:@:FK� D?D� H4� C�;D� :@A�D� @:@:F� DE� C=>=5DL=K�;=P�C:@4EAB=�H4��=� @:@:F�
54� �:GDP� @:O=� �4HD� C?:H5:�3D�� �;A� @:@:F� 5DC:F3:� 5=� �<=<:� �<4��
3�43D� @4:�G�3;A� @:B4� �=� C�D5:�D� C:?4G=5D@A�� S�:3D;�3:J4�J:;:�D�A:CF3=�
H=<:5�@D� @4�4@3=�� N:GDP5=� @:@:F@=� [C=3?4\�� �� ��D;:FDB4<4� DE5=�A�
C:?4G=5D@A� J?4;A� :H� C=>=5DL=� D� :5� B=H=� :H� �4<=� ;D?DL=� C4E=PD� H4� B=�
5=� �4EJ?4;D.\�� �4:� F3:� C=>=5DL4� 5DB=� G�3;4�@:B4� ND� �=� C�D5:�D?4� C:?4��
G=5D@AK� 34@;:<� G�3;:<� 5=� <:G=� �=� �<43�43D� 5D� N:GDP54� @:@:F�� �E�
;=�:;4I4� H4� P=� C3DL=� B=�3D� @A@A�AE=K� 4@:� �=� J?:QA� @:�3D� N4GDP5=� @:��
@:F@=K� ;DHD� �=� ;=E4� DE<=QA� :;=� @:@:FD� D� A�=;4�� �4� 3:� ACAPAB=� D�
:ND>4B� H4� �=� N:GDP54� @:@:F� E4@:O=� 54H� GD3:<�� �4;4I=<� :;:J� GD34�
N?4JA� 54�3:BD� �=� D� 54� GD;:3DI=� C�=5=3D� <4QD>@4� �54J4� N:GDP5=� @:��
@:F@=�� �4� �=� N:GDP54� @:@:F� @:O=� �4HD� C?:H5:�3DK� C:@4EAB=� 54BE4H� D�
:ND>4B� H4� �=� B=H54� @:�@4� :H� CD?=34� DE� C=>=5DL=� :N=�D� 54� <:3@A� D� 54��
34@5=� DE54H� T4<N4�4� [:@:?D54� �?4<:>4\�

S�=<4� 54;=H=5D<� :ND>4BD<4� B4�5:� �=� <:G=� E4C4ED3D� H4� DE<=QA�
N:GDP5=� @:@:F@=� [C=3?4\� D� C=>=5DL=� C:�3:BD� DE;=�54� 454?:J54K� A5A��
3�4FI4� ;=E4�� �� H=?:;4I=� C=>=5DL=� 54� �:H� A�=;4� B4�5:� B=� DE�4G=5:�
A� :ND>4BA� H4� �=� E�I=� @?DC:;4� DE� C=>=5DL=� C:<=F4� �4� GD35D<� �=<=5:<K�
@4:� D� :ND>4B=<� H4� �=� GD35:� �=<=� 54� C�:?=P=� C�:<=F4� ;D?DL:<� :H� C=>=��
5DL=�� �=�:;4I=� H4� GD3:� 5=P=� �:HD3D� A� �?A>4BA� H4�AJD5=� @�<=� :H�=Q=5:�
E4� C=>=5DLA� D�3:� 34@:� C:@4EAB=� H4� �=� :H� C=>=5DL=� :>=@AB=�H4�H=?AB=� 54�
�:H� GD34�� �4@:Q=� �=� ;=�AB=� H4� P=� ;:P@4� @:B4�5=� �4Q4� �:HD3DK� 4@:� �=
AH4�D� C:� @:�=5A� �:J:<� :H�C=>=5DL=� [JH=� �=� @:O=� :;L4\Y\�� �;4� :C?:H54
<:P� C=>=5DL=� DE�4G=54� B=� D� A� :ND>4BA� H4� �=� 54� �:GDP� �4GI=<� :H� C=��
>=5DL=� AH4�=� @�4;=� ]H4� �=� N:O=� ;:H=d \̀K� �>=;DH5:� D�3A� DH=BA� D<4<:�
D� A� :ND>4BA� H4� �=� 54� �:GDP� �4GI=<� :H� C=>=5DL=� C�D;DH5:� 3=�4BA� H=��
;:B@=� DE� @AP=� H4� ND� �=� C�=�D� ?4@F=� AH4?=0\�

��� ��:B45:;DP� B=� ;=P�C�=3C:�34;D:� H4�N:GDP5D� C=34:� D<4� ;=E=
�� C=3?:<� @:BD� �=� A� 5=@D<� 54FD<� @�4B=;D<4� @:O=� 54� �;�� �?DBAZ\�� �� ��4��
JAB=;4>@:B� 	4�=5DLD� 54� �;�� �?DBA� @:O=� �=� C=34:� H4� ]5=� @A5=� J4EHA^

rH� �I� 4I�Xcz� ),ŽI� 'z� [Z-I� e~I� �� tH� �*Y4.4,(� .4\(z� [Z-I� WWI� �� WH� �N(-4.L� ,*YI� .4\(z �
[Z-I� ex‰� �I� �*YL�4YL�z� �*-(.,(� c\*5(�%-,4� �(-4z� N([4c*,� (ZL[*)�LX� p�h4[,L)*q� �Z,(5-*†I �
31X4h*� 1� n*5-4c1z� ),ŽI� ���z� [Z-I� JTI� �� rH� �I� 4I� XcI� ),ŽI� 'z� [Z-I� tWz� tez� e€� L�ex‰� �1)� �Z4†I �
�*-*•L�z� %-,*� �(-*� L� 2()*� �(Z(-[)*z� [Z-I� J€xI� �*� �([(Y1� -*K043� (.� N4+4,LO4� 1.*-4 �
K4,1� )(h*� K4\,� .*� X*Z-1.,LI� �I� 4I� XcI� a��z� [Z-I� tT~I���eH� �I� 4I� XcI� ),ŽI� ˆa��z� [Z-I� JTTI



�� h����� �� ��� � � �� � � � � � � � � ��	� � �� � � � �� � �Zf

4?D� 54�:>D3:� B=� E45D<OD;:� H4� �=� A� D�3:<� @�4BA� @�;� :H�E=L4K� @:B=J4� ND�
5=@:� AND:� 54� �;�� �?DBAK� :�34;O4� E4� N:?=�5D@4� :H� ;=?D@:J� @4FO4.\�� �4�
C=3?4� �=� @4G=� H4� ]�=� <:�4� AND3Dd g� 54�4;5:K� E=L� �=� 5=�<:��4� AND3DK� 4?D�
;=�:;4I=� A� <4QD>@A� �54JA� @�;D� :;:J4� E=L4� @:BD� �=� ANDB4� 54� �?D5H45�
C:@4EAB=� H4� B=� 34B� E=L� H=<:5�@4� GD;:3DI4�� �E� :;:J4� �=� ;DHD� H4� C=34:�
D� E=L� D<4BA� 54�:>D3:� E54>=I=� 54� �;�� �?DBA� D� 54� �:GDPK� @4H4� �=�ANDB4BA��
�54?:J5:� ANDB4I=� C=3?4� D� E=L4� :� �:GDPA� D� :� �?D5H45A� C:@4EAB=� H4�
:�5:;5A� DH=BA� :;:J� :ND>4B4� <:�4<:� 3�4GD3D� A� @:<C?=@�A� :ND>4B4� @:BD�
�=� A� 34� H:N4� J:HD5=� :N4;O4BA�� �� E4D�34K� 4@:� �=�AC:�=H=� 5=@D� N:GDP5D�
:ND>4BD� �4� QA�Q=;H45�@D<� :ND>4BD<4K� D� E43D<� �� :ND>4BD<4� :� �C4�:;H45A�
D� :� �;�� �?DBDK� E4C4G4� �=� H4� B=� :�5:;54� 3=GI4� <5:JDT� :;DT� :ND>4B4� H4�
�=� A3D>=� 54� �:H� A�=;4K� :H5:�5:� 54� C?:H5:�3�A:CF3=K� D� H4� �=�A�=;D� [D?D�
N?4J:\� �4>A;4BA� :H� 5=C:J:H4� D� :H� �;DT� E?DT� A3DL4B4�� �=QA� :ND>4BD<4�
@:BD� �A� J�ACD�45D� :@:� :;DT� T�DFP45�@DT� C�4E5D@4� <:JA� �=� E4C4ED3D�
E45D<OD;=� ;=E=� D� A� H=34OD<4�� �=EA� DE<=QA� C:�?=HI4� 3�D� T�DFP45�@4�
C�4E5D@4� ��:B45:;DP� :NB4FI4;4� 3D<=� F3:� �=� @A?3� S=�A54� 54@54H5:�
]�4�C4:^� 54� C�4E5:;4I=� �;�� �?DB=K� uA�Q=;H454� D� �C4�:;H454Y\�� S�=� �;=J4�
5=� <:�4� �=� A� �;D<� 3D<� :ND>4BD<4� ;DH=3D� @A?3�B=H5:J4� N:G45�3;4�� �43D<�
D� 3:� F3:� �A� :;D� :ND>4BD� J�ACD�45D� :@:� C:B=HD5DT� C�4E5D@4� 5=� <:�4�
A;=@� E54>D3D� H4� 3A� C:�3:BD� ;=E4� DE<=QA� C4J45�@DT� N:G45�34;4� D� T�D��
FP45�@DT� C�4E5D@4�� �;D� �A� :ND>4BD� C:5D@?D� A� DE;=�5:� H:N4� J:HD5=K�
4� IDT:;� LDO� D� @4�4@3=�� H:;:O5:� 54<� :NB4FI4;4BA� E4F3:� �=�A�3:� ;�=<=�
;�F=�� �5D� �A� H454�� C�=3=G5:� ;=E45D� E4� C:B=HD5=� T�DFP45�@=� C�4E5D@=�
@:BD� C4H4BA� A� :H�=Q=5:� H:N4� J:HD5=K� 4?D� C:� �;:B:B� C�D<D3D;5:�3D� <5:JD�
:H� :;DT� :ND>4B4� C�=3�34;O4BA� :5A� C�D<4�5A� :�5:;A� DE� @:B=� �=� �4E;D?:�
C:F3:;4I=� C:B=HD5DT� N:G45�34;4K� 4� 3=@� <:GH4� �=@A5H4�5:� D� :�343@=�
3:J4� @A?34� A� >DBD� �A� �4�34;� <:J?D� APD�

S�=3�34;=� :� C:B=HD5D<� ;DFD<� N:G45�3;D<4� �4E;D?=� �A� �=� B:F�
A� �?:;=5�@:B� �34�D5DK� C4� >4@� D� A� D5H:=;�:C�@:B� E4B=H5DLDK� 4?DK� D� C:�=H�
3:J4K� J?4;54� B=� :H?D@4� �?:;=5�@:J� �?D<C4� H4� 5DB=� :CF3D� D� E4B=H5D>@D�
�;D<� �?:;=5�@D<� 54�:HD<4�� �?:;=5�@D� 54�:HD� �4FD�D?D� �A� �=�54� :J�:<��
5:<� C�:�3:�AK� AH4O=5D� B=H5D� :H� H�AJDTK� 4� H=?:<� D� N=E� <=QA�:N5=� ;=E=K�
H:F?D� �A� A� H:HD�� �4� �4E5D<� H�AJD<� 54�:HD<4� D� @A?3A�4<4�� ��?=H� 3:J4�
54�34?=� �A� HDW=�=5LDB4LDB=� D� A� �4E;:BA� IDT:;=� �=?DJDB=K� D� C�;:ND35D�
E4B=H5D>@D� �4E;:B� �?:;=5�@=� �=?DJDB=� :;D<� B=� A:CF3=� ND:� C:�=<=P=5��
�?DK� 4@:� 5D� E4� B=H5:� �?:;=5�@:� N:G45�3;:� 5=� <:G=<:����].��� � A3;���
HD3D� H4� B=� ND?:� :CF3=� �?:;=5�@:K� ;4G5:� B=� 3:� H4�B=� :54� :�5:;4� DE� @:B=�
�A� �=� �?:;=5�@4� N:G45�3;4� �4E;D?4� 5=�A<ID;:� E4B=H5D>@4K� C�4�?:;=5�@4�
D� H4O=� :CF34� D5H:=;�:C�@4�� �:� 54<� C:@4EAB=� WA5@LDB4� D� E54>=I=� �4<DT�
:;DT� N:J:;4� \̀� �?D� A� �;=<A� 3:<=� B=� E4C�4;:� 54B;4G5DB=� F3:� E4� <5:J=�
:;=� 54F=� :ND>4B=� 54?4ED<:� C4�4?=?=� @:H� �;DT� �?:;=5�@DT� 54�:H4K� C4

�H� �I� 4I� XcI� )0I� ˆ̂ ��z� [Z-I� TTI� �� tH� �I� 4I� XcI� )0I� ˆa��z� [Z-I� JTxI� �� WH� 'I� ^?6A6F@6z �
 @8l>F?9C6� 9:>F8„?:=89:?z� 8|A?@� C;@:;F=?z���m�z�[Z-I� ~x&TI



PNV � � � � � S �_� � 1{ � Y Z

>4@� D� A� FD�=<� D5H:=;�:C�@:<� @�AJA�� �54?DE:<� :;DT� :ND>4B4� ;DHD� �=�
H4� �A� :5D� ;=?D@:<� ;=PD5:<� DE� :5:J4� ;�=<=54� @4H4� B=� �?:;=5�@4� �=?D��
JDB4� ND?4� 54� 45D<D�3D>@:<� D� H=<:5D�3D>@:<� �3ACIAK� 4� AB=H5:� C�:G=34�
B4@:� �4E;DB=5:<� <4QDB:<�� �� 3:� �;=H:>D� :� IDT:;:B� H4?=@:B� �34�D5D� D�ACA��
PAB=� 54� 3:� H4� DT� C�=� <:�4<:� �<43�43D� :�34LD<4� :5=� E4B=H5D>@=� :�5:;=�
DE� @:B=� �=� H:L5DB=� �4E;D:� ;DFD� �3AC4I� �?:;=5�@=� �=?DJDB=�

��:B45:;DP� E4@OA>AB=� H4� B=� C=34:� @4:� ];�=<=5D34^� GD;:3DI4� C:��
�;=P=5� �;�� �?DBDK� 54�?=H5D@A� S=�A5:;A�� S=34:� C�=3�@4EAB=� C�:<=5A�
;�=<=54� D� ]@4:� >4�:;5D@� B4;O4� @:B=� B=� H:N4� H454� D� 5:PD...\�� S:� 3:<=�
C=34:� ND� �=� <:J4:� H:;:HD3D� A� ;=EA� �4� 5=@D<� �:?4�5D<� N:G45�3;:<K�
4� <D� E4D�34� E54<:� H4� B=� C=34:� A� �?:;=5�@:B� �34�D5D� ND:� C:�;=P=5� N:JA�
�A5L4� �;4�:JAY\�� � ��� _4B@45:;DP� D�3D>=� H4� B=� C=34:�	��� F�F)� � AB=H5:�
D� C�:�:>@4� ];DH:;D34^� GD;:3DI4 \̀�� S=34:� B=� A� �34�:B� �?:;=5�@:B� �=?D��
JDBD� @43f� r|j}a|~� H=<:5�@4� GD;:3DI4�� �DB=H54� GD;:3DI4� A� �34�:<� �?:��
;=5�@:<� @A?3AK� @4:� D� A� :ND>4BD<4� �?:;=5�@DT� 54�:H4K� 5=<4� 3:?D@D�
E54>4B� D� 34@:� �4E5:;��5A� A?:JA� @4:� F3:� B=� D<4BA� C=34:� D� @:@:F��
�45D<OD;:� B=� H4� �=� C=34:� [:H5:�5:� @:@:F\� �<43�4� 5=>D�3:<� �D?:<�
D� H4� <A� �=� AB=H5:� C�DH4B=� :C?:H54� <:P0\�� �� �;=� :;:� C:@4EAB=� H4� �=�
:CF3=� �?:;=5�@:� C:F3:;4I=� C=3?4� [@:@:F@=\� �4E;D?:� DE� �4E5DT� C�D��
<4�5DT� C�=3�34;4K� ;=�:;4I4� D� :ND>4B4�

S�=<4� :ND>4BD<4� @:BD� C:@4EABA� H4� �=� N:GDP5:B� @:@:FDK� C=3?A�D?D�
CD?=3A� C�DH4B=� :C?:H54� <:PK� @:B4� �=� C�=� �;=J4� 54�3:BD� C�=5=3D� 54�A�=;=K�
DEJ?=H4� H4� �=� N:GDP54� @:@:F� [C=34:\� <:G=� H:;:HD3D� A� ;=EA� �� C=3?:<�
@:BD� �=� @:O=� 54� �;�F=3@A� G=3;=K� :H5:�5:� 54� �;�� �?DBA�� �� �:GDPAK� 3B��
A� H:N4� @4H4� �=� �4Q4� 5:;:� �A5L=K� ;�F=� �=�A:CF3=� <5:JD� :ND>4BD� ]@:BD<4�
B=�LDO� DE4ED;4I=�C?:H5:�3D� D�GD;:35=� �54J=^�� _=�5DL4�B=�34@:Q=� :N�=H5D�
T?=N� @:BD<� �=� G=?D� A3DL43D� 54� C?:H5:�3� D� :H�@:B=J� A� C�;:<� �=HA�E4;D�D�
�:H� GD34�� �?DK�F3:� B=� 54�:>D3:� E54>4B5:K� :;4� :C?:H54� <:P� >=�5DL=� C:��
3D>=� :H� C:�?=HI=J� C:GI=;=5:J� @?4�B4�� �� 5=@D<� 54FD<� @�4B=;D<4� :;:�
�=� @?4�B=� >A;4� A� :N?D@A� �5:C4� D?D� G=3;=5:J� ;=5L4K� C4� �=� C�=H� �:GDP�
:<?43D� D?D� :;�F=� D� E43D<� C:<=F4� �4� CF=5DL:<� DE� @:B=� P=� �=� H:ND3D�
N�4F5:� E4� >=�5DLA�� �=E4� DE<=QA� N:GDP5DT� D� G=3;=5DT� :ND>4B4� :;H=� B=�
�4�;D<� B4�54K� 4� C�=<4� ;=�:;4IA� H4� �=� A� C:�?=HID<� @?4�:;D<4� 54?4ED�
HAT� GD34K� ;DHD� �=� AB=H5:� H4� B=� D� >=�5DL4K� @4:� D� C=>=5DL4K� �4@�4<=5��
34?54� G�3;4Z\�� S=>=5DL4� D� >=�5DL4� �A� J?4;5D� =?=<=53D� A� N:GDP5:<�
@A?3AK� 4� ;DH=?D� �<:� H4� �=� D� :H� C=>=5DL=K� @4:� D� :H� >=�5DL=K� :>=@AB=�
H=?:;4I=� 54� C?:H5:�3�� �=@D� :ND>4BD� C:@4EABA� F34� ;DF=� ;=EA� DE<=QA�
>=�5DL=� D� C=>=5DL=K� >D<=� �=� G=?D� H4� C:B4>4� DE4ED;4I=� C?:H5:�3D�� �@:�
�4H4� 454?DED�4<:� 5=@=�G=3;=5=� :ND>4B=�D� :ND>4B=� C�D?D@:<� C�;:J� :�4I4�
D� �=B4I4K� :;4� ;=E4� DE<=QA� N:GDP5DT� D� G=3;=5DT� :ND>4B4K� :H5:�5:� ;=E4�
DE<=QA� G=3;=5:J� D� N:GDP5:J� C=3?4� [@:@:F@=\� NDP=� 54<� B:F� B4�5DB4�

”H� �I� 4I� XcI� )0I� ˆa��z� [Z-I� JffI� �� tH� ^?6A6F@6z� ,*Y4.4,(� .4\(z� [Z-I� xtI� �� WH� �(.I
�I� $1NL�*z� )0I� ˆˆ �̂az� [Z-I� txeI� �� H̀� �L.L� ^?6A6F@6z� ,*Y4.4,(� .4\(z� [Z-I� xt� .(� xWI� �
eH� �Z,(\(5Lh*� o�)(N•4Hz� [YI� tz� JT`€z� [Z-I� ~e�TfI



Y n �� � �5� � � � 3 � NJ� � � � � : � � � �N�	�� �� �=� � �� � �

�:H� ��N4� J�45D>4�4� D6]‹Ur6� �=� H4� b9� ?=3D54� �:HD3D� ]JQ=� �=� B=H=�
H:GDI4?DL4^�� �;:� 54�:>D3:� ;4GD� E4� G=3;A� C�:�4�� �4� �:N:?DPA� G=3=��
?DL=� ;=GA� C?45D5@AK� C4?=� B=� 54� ;43�D� D� C:H� IA� N4L4BA� E4C4O=5A�
�?4<A�� SA�3=� B=� 3=@� @4H� D<� :N=P4� ]H:GDI4?DLA^K� 3B�� ]:�:E4K� D?D� @:B=�
H�AJ:� GD;4>=dK� @:B=� C=>=� D� ;4�D� G=3=?DL4<4.\�� �;4@;=� :ND>4B=� 54F4:�B=�
H��� ��H=O45:;DP� A� �=;=�5:B� D� ��=HI:B� �4?<4LDBD�� �4<:� @:H� H:<4��
PD5:;=� @AP=� C:?D;4BA� H:<4PDLA� ;:H:<K� ]H:>=C4BA� B=� D� C:5=�AK� H4� B=�
3:N:G� C4?=� D?D� C=@A� 54� ;43�DK� E4H=;4BA� B:B� ��C� E4� ;�43� D� �?�d� �;=� 3:�
H4� ND� D<� H4?4� F3:� N:OA� ;=>=�A�� �?D>5D� :ND>4BD� C:E543D� �A� D�A� �DLDK�
@4:� D� @:H� C:HA54;�@DT� �AI=;4L4�Y\��E� :;DT� :ND>4B4K� @4:� D� DE�B:F� 5=@DT�
G=3;=5DT� :ND>4B4� DE� H�AJDT� 54FDT� @�4B=;4� 5=� ;DHD� �=� F34�B=�H:<4PDL4�
HAG54� H4� E4@:O=� E4� G=3;=5A� ;=>=�A�� �?D� DE� :�34?DT� H=34O4� B4�5:� �=�
;DHD� H4� �A� :;D� 54FD� G=3;=5D� :ND>4BD� A� :�5:;D� DH=53D>5D� �4�G=3;=5D<�
:ND>4BD<4K� D� �C=LDB4?5:� G=3;=5D<� ;=>=�4<4K� @:B=� 54?4ED<:� @:H� H�AJDT�
=;�:C�@DT� 54�:H4�� �?D>5:� C:�3AC4I=� �4� H:<4PDL:<� C:� �;�F=5:B� G=3;D�
C:�3:BD� D� @:H� H�AJDT� =;�:C�@DT� 54�:H4K� F3:� ��=E=�� :NB4FI4;4� @4:�
A�C:<=5A� 54� 5=JH4FI=� ANDB4I=� C�=3�34;5D@4� HAT4� GD34K� @:BD� �=� B4;O4�
A� OAH�@:<� :N?D@A�� �=�:;435:�B=�H4� C=34:� A� �C:<=5A3:<� :ND>4BA� �4� �:N:��
?DP4� C�=3�34;O4� E4<=5A� E4� OAH�@A� G�3;AK� 4?D� B4� C�=3C:�34;O4<� H4� B=�
C=34:� :;H=�AB=H5:�C�;:ND35D�C�=3�34;5D@�HAT4� GD34�� �:H� �=5H4� :ND>4B� B=K�
D?D� B=� ND:K� H4� J4EH4� �4@�DB=� GD;:J� C=3?4� C:H� C:�?=HID� �5:C� A� C:OAg�
@4H� �=� GD3:� 3:;4�D?:K� G=3=?4L� @:BD� 54DQ=� 54� 34B� �5:C� D<4:� B=� C�4;:�
H4� AE<=� C=3?4K� 4@:� J4� AT;43D�� ��4B� G=3;=5=� C�:�?4;=� E;4:� �=� ]T;434I=�
D=3?4d�� S:�?=HID� �5:C� E;4:� �=� C=34:K� C=3?:;� �5:CK� G=3;D5� C=34:K�
G=3;D54� @:@:F@4�� �� �D5F=5EA?AK�A� �D�D5JDBDK� C:�?=HID� �5:C� �=�54C�4;D�
A� :N?D@A� C=3?4� D� E:;=� �=� G=3;D5� C=34:�� �� �4?DLDBD� GD;D� C=34:� �=� C�D��
>;��3D� E4� ;=54L� :H� GD35:J� @?4�B4� @:BD� ;:Q4� G=3=?DL4� 5:�D� 54� J?4;D�
H:@� DH=� 54� >=?A� G=3;=5=� C:;:�@=�� �� M?=EDBD� G=3;=54� ;=>=�4� E:;=� �=�
C=34:� G=3;=K� C=34:� �3�ID@=� D3H�K� 4� J?4;5:� B=�3D;:� 54� 3:B� ;=>=�D�
B=K� N4�� A� 5=@D<� <=�3D<4K� C=34:�� �� ��45�D?;45DBD� A;DBA� GD;:J� C=3?4�
A� C:�?=HID� �5:C� D� ANDBA� J4� �4GI=<�� �� C�:?=P=� GD3:� DE� C:�?=HI=J�
�5:C4� C:<=F4BA� �4� C=3?:;D<� C=�B=<�D� �4EN4L4BA� C:� C:OA�� ��=E=�� D�3D>=�
H4� B=� :;D<� B4�5:� DE�4G=54� DH=53D>5:�3� :;:J� C=3?4� �4� HAT:<� GD34� \̀�
�E� :;DT� �=� :ND>4B4� ;DHD� H4� B=� D� 54F� G=3;=5D� C=34:� <:�4:� ND3D� C�;:��
ND35:� C�=3�34;5D@� HAT4� GD34�� �4� �=� :H� :;:J� C=3?4� :>=@AB=� H=?:;4I=�
54� C?:H5:�3K� ;DHD� �=� DE� ;=�:;4I4� H4� b9� ?=3D54� �:HD3D� ]JQ=� �=� B=H=�
H:GDI4?DL4^�

�� �DF@:<� ��=EAK� @4H� :;�FA� C:�?=HI=� GD3:K� E4@:OA� C=3?4� 54�
�3:G=�AK� 34@:� H4� @�;� D�3=>=� L4� CF=5DLA�� S=3?4� C:B=HA� C:�?=5DLDK� 4�
J?4;5D� H=:� H:NDB=� :�4>�� �4H� �=� �=B=� :ED<DL4K� <:�4� �=� C�;:� C:�=B43D� :H

”H� �I� 245(YLMz� ,*Y4.4,(� .4\(z� [Z-I� t`eI� �� tH� �-I� 	 � � �-.4•*,(YLMz� �� N(-4)\1� 21& �
04Y*O*� o24(5-*.� JTW€Hz� [Z-I� tff�.(� tfTI� �� WH� •-4X4-z� n\*Z,*� 5-*,*�o1� N-4Y(.1� �I� �L3LM*z �
24(5-*.� JTWxHz� [Z-I� eeTI



� �V � � � � � S�_�� �{ � Y m

:;=� CF=5DL=� F3:� B=� C:�?=� ;�F4B4� C:@4C454� C=3?:;:<� @�;OA�.\� �;H=� �=�
HAT� GD34� B4;O4� A� ;DHA� C=3?4� C�D?D@:<� ;�FDHN=�Y\� �4� B=� :;4B� C=34:�
A�3;4�D� GD;:3DI�@D� C�=3�34;5D@� HAT4� GD34K� B4�5:� C:@4EAB=� :ND>4B� H4�
�=� C=34:� E4@:O=� 54� JA;5AK� D� 3:� 54H� CF=5DL:<� @:B4� �=���B ).P� � :;�F=��
�=J:;:� H=?:;4I=� 54� C?:H5:�3� DE�4G=5:� B=� H4O=� A� :ND>4BA� H4� �=� CF=��
5DL4� 543:CO=54� C=3?:;:<� @�;OA� C�D?D@:<� �=B4I4� C�;4� C:�=B=�� S�=@:�
@�;D� C�=5:�D� �=� 54� CF=5DLA� GD;:3;:�54� �54J4� HAT4� GD34K� @:B4� C�D��
?D@:<� �=B4I4� 3�=N4� H4� H=?AB=� 54� �:H� A�=;4�� �;4B� :ND>4B� :HJ:;4�4� �C:��
<=5A3:<� 3�45�D?;45�@:<� :ND>4BA� H4� �=� C=�B=� G=3;=5:J� C=3?4� 54� C�:?=P=�
�4EN4L4� C:� C:OA�� �� � �4J4>=;A� �=� 54� �;�F=3@A� :�4I4� @:O=� C=34:� ]�4HD�
H:N�4� �:H4dK� D� C:B=H=� �=� E4� ;=>=�A�� �H�4;DL4� @:B4� �=� 3:<� C�D?D@:<�
J:;:�D� 34@:Q=� C:@4EAB=� H4� �=� :;4B� C=34:� @:O=� A� 54<=�D� H4� �=� A3D>=�54�
C?:H5:�3� \̀� �4� �:�:;AK� @4H� :�4>D� C:QA� H4� �=BA�B=�=IA� CF=5DLAK� E4@:O=�
�=� 54� �3:G=�A� L�;=5D� C=34:� E4� �A>4@� :�4>D<4K� H4� ND� CF=5DL4� ND?4�
L�;=54�0\� �� S=>=I=;LA� C�D?D@:<� �=B4I4� N4L=� 54BC�=� :H� :5:J�GD34� F3:�
�A� J4� 54� �;�� �D<=A54� 5:�D?D� A� L�@;AK� E43D<� E4@:OA� C=3?4� 54� �3:G=�AK�
C4� J4� �@A;4BA� D� C:B=HA� 54� ID;D�Z\

�4FD� :ND>4BD� �4� C:�?=HID<� �5:C:<� D� G=3;=5D<� ;=5L=<K� @:BD� �A�
A� :�5:;D� DH=53D>5D� �� :ND>4BD<4� H�AJDT� =;�:C�@DT� 54�:H4K� :3@�D;4BA�
54<� B=H5A� �4E;DB=5A�<4QD>@A� C�4@�A�A� ;=ED� �4� 45D<D�3D>@D<�;=�:;4ID<4��
S�=3C:�34;O4� �=� 54D<=� H4� �=� A� C:�?=HI=<� �5:CA� D?D� ;=5LA� D�C?=3=5:<�
:H� C:�?=HIDT� @?4�:;4� 54?4ED� HAT� GD34� @:B=<A� �=� C�DH4B=� :C?:H54� <:P��
�;4� :C?:H54� <:PK� @4@:� �=� 3:� DE� :ND>4B4� ;DHDK� 54�3:BD� �=� C�=5=3D�A� C�;:<�
�=HA� 54� A�=;=�n\� �54?:J54� A?:J4� G=3;=5:J� C=3?4K� :H5:�5:� C=3?4� @:BD� �=�
@:O=�C�D?D@:<� �=B4I4K� :>=;DH54�B=�� �4FD� :ND>4BD� C:@4EABA�H4�B=�G=3;=5D�
C=34:� A�3;4�D� DH=53DWD@:;45� �4� HAT:<� GD34� >DB4� �=� GD;:3;:�54K� <4��
QD>@4� <:P� 54�3:BD� C�=5=3D� 54� A�=;=�� �4@?=� D� :;D� :ND>4BD� �4� G=3;=5D<�
C=3?:<� A� :�5:;D� �A� 34@:Q=� <4QD>@DK� 3=� B=� DE� 3:J4� B4�5:� H4� @?4I=� G=��
3;=5:J� C=3?4� 5=� C�=3�34;O4� G�3;=5D� :ND>4B� @:B=<A� ND� LDO� ND:� A<D?:��
�3D;O4;4I=� H=<:54� D?D� A:CF3=� ;DFDT� �D?4�m\

�� 4?=@�D54>@:B� �:�4;D� 54� �;�� �?DBA� �;4@4� @AP4� @:O=� C=3?4�� S=3?4�
3�=N4� H4� E4@:O=� �3�454LK� 4� @:O=� �=� EN:J� 3:J4� ]F3:� b9� D54>=� H4� A@A5=�
J4EHA�t\� �� ��4JAB=;4>@:B� 	4�=5DLD� 34@:Q=� 54� �;�� �?DBA� @:OA� C=3?4� ]H4�
5=� @A5=� J4EHA�/\� �4� �;�� �?DBA� @:OA� C=3?4� A� L=?:<� �:�4;�@:<� :@�AJA�
C4�H:� �D<:@4� D� A� D�3:>5:B� ��NDBD�H:� �A54;4K� E43D<� A� �4>;D� D�A�	4H�A�.1\�
�DB=� N=E� E54>4B4� F3:� �=� 34H4� �=H:;5:� @:O=� 54B�34�DBD� C=34:�� �� �DCIA�
@:OA� J:HDFI4@4K� 4� :�34;=� E4� C�DC?:H� ?=3:FI4@=�� �� �43:IA� :;:J4�
C=3?4� E:;A�BF��=)�Nnnd� �;:� C:@4EAB=� H4�3D� C=3?:;D� �4<D� C:� �=ND� D<4BA

�H� �I� 4I� XcI� )0I� ˆa��z� [Z-I� t€� .(� tJI� �� tH� �N(-4.L� •-4X4-z� ,*Y4.4,(� .4\(z� [Z-I �
eWe�eWfz� e`f� L� eefI� �� WH� �I� 4I� XcI� )0I� ˆa��z� [Z-I� tJI� �V� H̀� �I� 4I� XcI� )0I� 'z� [Z-I� tJW� L �
)0I� a��z� [Z-I� WtJI� �� eH� �I� 4I� XcI� )0I� ˆa��z�[Z-I� JfI� �� fH� �L.L� �Z,(\(5Lh*�o�)(N•4Hz� [YI� tz
JT`€z� ,*Y4.4,L� +\*,*)I� �� xH� �L.L� •-4X4-z� ,*Y4.4,(� .4\(z� [Z-I� eJeI� �� ~H� �(.I� �I�$1NLM*z
)0I� ˆ̂ �̂az� [Z-I� txfI� & � –H� �I� 4I�XcI� )0I� ˆˆ��z� [Z-I� TTI� & � J€H� �I� 4I� XcI� )0I� ˆa��z� [Z-I� Jt~I
�� LH� �*Y4.4,(� .4\(z� [Z-I� Jt~I



Yt � ? � � 5 D @ � . < & � / ' � = � # � 2� - , : . � �� , � > . � 2 ' � ( ;

5=@:� C:�=N5:� E54>=I=U� @4:� H4� C�=3�34;O4BA� 5=@A� �D?AK� C4� �=� ANDB4BA�
H:@� DT� �54J4� 5DB=� �4�;D<� :�34;D?4�� �E� 3:J4� �=� <:G=� E4@OA>D3D� H4� �A�
:5D� H=<:5�@=� GD;:3DI=K� 4� 3D<=� �=� AB=H5:� <:G=� :NB4�5D3D� D� IDT:;4�
<4QD>@4� <:P� 54� @:BA� A@4EABA� 5=@D� :ND>4BD�� �4@:� A� �4BD?:;LAK� >D<� 54�
�;�� �?DBA� E4@:OA� C=3?4K� C:H<=35A� �AH� D� AT;43=� @�;� @:B:<� H:<4PDL4�
E4<=�D� @:?4>DP� @:BD� �=� E43D<� D�C=>=� D� H4B=� �;DI4<4� D� CD?DPD<4� @4H�
54� IDT� AH4�D� N:?=�3��!F �N �w\� �� �=;>A� @4H� E4@:OA� C=3?4� 54� �;�� �?DBAK�
AT;43=� @�;� D� I:<=� E4<=�=� C�:BD5:� N�4F5:K� C4� 3D<=� @�<=� �3:@A� -� :H�
@�4�34�Y\� �=� �<=<:� E4N:�4;D3D� H4� �;�� �?DB4� C4H4� A� H:N4� G=3;=K� B=�� �=�
E4C�4;:� ;=�AB=� H4� B=� :� �;�� �?DBD� @�4BI=� ;�=<=� E4� H:;�F=I=� G=3;=� \̀�
�3:J4� B=� ;�?:� ;=�:;435:� H4� D� C=34:� @:BD� �=� @:O=� 3:J4� H454� D<4� ;=E=�
�4� G=3;=5D<� C=3?:<�� �34�D� ND� C=3?:;D� <:J?D� C�=3�34;O43D� HAT� GD34�
@:BD� �=� �<43�4� �34�D<K� E�=?D<�� � ��� _4B@45:;DP� 54?4ED� H4� B=� C=34:� @:BD�
�=� @:O=� 54� �;�� �?DBA� 3:3=<�@4� GD;:3DI4K� B=�� J4� A� 5=@D<� @�4B=;D<4�
<:�4� H4� E4@:O=� �3�454L�� �?D� 54�:H5:� :NB4FI=I=� H4� �=� C=34:� @:O=�
]F3:� b9� D54>=� H4� A@A5=� J4EHAd� 5=� <:�4� A� �;=<A� H4� NAH=� �4<:� DEJ:;:��
E4� ANDB4I=� 3:3=<�@=� GD;:3DI=K� @4@:� 3:� C�=3C:�34;O4� ���� _4B@45:;DP�0\�
�:3=<�@4� �=� GD;:3DI4� �;=3D� EN:J� �4<:J� ANDB4I4K� 4� C:� 54�:H5:<� :NB4��
FI=IA� :;4B� C=34:� <:�4� H4� �=� ANDB=���)�)�F����N � �� E4D�34� ND� <:J?D�
C:�3:B43D� �4E?:ED� E4� :;:� C�=;=53D;5:� ANDB4I=� C=3?4�� �@:� B=� 34B� C=34:�
C�=3�34;5D@� HAT4� GD34� @:BD� �=� E4<DFO4� �34�D<K� :5� �=� <:�4� AND3DK� B=��
�4� :C4H4I=<� I=J:;=� �54J=� H:?4ED� A� CD34I=� �:H� GD34� @:BD� :H� I=J4�
E4;D�D�� �43D<� A� :;:<� C�=;=53D;5:<� ANDB4IA� <:J?4� ND� �=� 54E�=3D� D� :54�
:CF3=� C:E5434� DH=B4� H4� B=� HAT� GD34� :�;=3OD;K� C:F3:� B=� G=3;:<� AE5=��
<D�=5� D� C:;�=Q=5�� �4:� F3:� :;4B� C=34:� T:P=�H4� A@A5=� J4EHAK� 34@:�A�H;=<4�
54FD<� 54�:H5D<� C�DC:;=3@4<4� E<DB4� -� @:B4�B=�3AK� @4@:� DEJ?=H4K� 34@:Q=�
C�=3�34;5D@�HAT4� GD34� -� D<4� 54<=�A�H4�AB=H=� J4EHD5:J� �D54�Z\� �� �;4@:<�
�?A>4BA� 5=<4� �A<I=� H4� :;H=� C=34:� 5=� C�=3�34;O4� C�:�3:� G�3;A� @:B4� �=�
C�D5:�D� �;�� �?DBDK� ;=P� B=� :5� �4<� C:� �=ND�H=<:5�@4� GD;:3DI4�� �54>4B5:�
B=� <=QA3D<� H4� �=� :;4B� C=34:� @:O=� A� ;�=<=� @4H4� �=� H:;�F4;4� G=3;4��
�43D<� D<4?D� ND�<:� C�D�:H45� C�:L=�� H4� �=� C=34:� @4:� C�=3�34;5D@�HAT4�
GD34� H:;=H=� A� ;=EA� �4� N:J:<� J�:<:;5D@:<K� :H5:�5:� �4� �;�� �?DB:<�� �4�
;=EA� DE<=QA� C=3?4K� C�=3�34;5D@4� HAT4� GD34K� D� �;�� �?DB=� @4:� S=�A5:;4�
54�?=H5D@4K� A@4EAB=� D� �A�@D� :ND>4B� H4� �=� 54� �;�F=3@A� G=3;=� :�34;D�
B=H54� �A@:;=3� ;=E45:J� @?4�B4� A� >4�3� C�:�:@4� �?DB=K� F3:� �=� 54ED;4� ;=��
ED;4I=<� N�4H=� �;�� �?DB=�n\� �4BE4H� ;DH=?D� �<:� H4� B=� D� E=L� @:BD� �=�ANDB=�
54� �;�� �?DBA� 34@:Q=� H=<:5�@4� GD;:3DI4K� 4� E=L� �=� 5=� <:G=� H:;:HD3D� A�
;=EA� �4� �;�� �>DB:<� @4:� ];�=<=5D34^� GD;:3DI4�� �3:J4� B=� C:3�=N5:� �C:��
<=5A3D� H4� �=� @:H� =;�:C�@:J� �=O4F3;4� D� E=L� >=�3:� �<43�4� E4� GD;:3DI��
�@:J� C�=3�34;5D@4� HAT4� GD34�

�H� �*Y4.4,(� .4\(z� [Z-I� Jt~� .(� JtTI� �� tH� �*Y4.4,(� .4\(z� [Z-I�e~€I� �� WH� �I� 4I�XcI� )0I �
a��z� [Z-I� `e€I� �� z�H� �(.I� �I� $1NLM*z� ),ŽI� ˆˆˆ�az� [Z-I� txfI� �� eH� �I� �1\L/OMz� n3Lh*� )*( �
KLY(ZL0[)L� N-4Z[Z*Y,L)� .1g*� KLZ*z� �*XYLZ*)� o2I� �1)*H� c-I� ez� JT`€I� �� fH� �z� 4I� XcI� )0I �
ˆa��z� [Z-I� tJWI



��V � � � � � S�_���{� tT

�� �=;=�5:B� �;�:CD� C:E543�B=� :ND>4B� H4� �=� HAT� GD34� B4;O4� A� GD;:��
3DI�@:<� :N?D@A� :� �:GDPAK� 3B�� ]A� ;�=<=5A�@4H� �=�J:HD54� C:>DI=� :@�=343D�
C�=<4� C�:?=PAd�� �AT� GD34�A� 5=@D<� @�4B=;D<4� �;�:C=�B4;O4� �=� :� �:GDPA�
D� A� ;DHA� T?=N4� @:BD� �=� E4<=�D� N�4F5:<� :H� GD34� DE� C:�?=HI=J� �5:C4K�

��4� :5� �=� C:5=@4H� E4<=�D� D� A� :N?D@A� GD;:3DI=K� 3=� AB=H5:� E4<=IAB=�
D� GD;:3DI�@:J� C�=3�34;5D@4� HAT4� GD34.\�� �4F� :ND>4B� H4� �=� >=�5DL4�
<=�D� N�4F5:<� :H� CF=5DL=� DE� C:�?=HIDT� C:GI=;=5DT� @?4�:;4� C:@4EAB=�
H4� �=� HAT� GD34� D� @:H� 54�� B4;O4� :� �:GDPA� A� ;DHA� :N�=H5:J� T?=N4��
�=E4� DE<=QA� N:GDP5:J� C=3?4� [@:@:F@=\� D� G=3;=5:J� C=3?4� H:CAF34� 54<�
H4� 54� D�3D� 54>D5� D� N:GDP5:J� C=3?4� [@:@:F\� �<43�4<:� GD;:3DI�@D<�
C�=3�34;5D@:<� HAT4� GD34� @:BD� �=� B4;O4� :� �:GDPA� @4H4� �=� ;�F=� <5:JD�
<4QD>@D� :N�=HD� �4� LDO=<� H4� �=� DE4E:;=� C?:H5:�3�

�=@D� 54FD� :ND>4BDK� @4@:� �<:� ;DH=?DK� 5=�A<ID;:� A@4EABA� D� 54�
:C?:H5A� <:P� C=>=5DL=K� @:B4� �=� 54�:>D3:� 54�3:BD� C�=5=3D� 54� A�=;=�� ��3:�
B=� ;�?:� E45D<OD;� :ND>4B� H4� �=� D� N:GDP54� @:@:F� <=P=� A� C=>=5DLA�
D� E4B=H5:� �4� I:<� C=>=K� 4� E43D<� F3:� �=� �4� I:<� A� <5:J:<=� C:�3AC4� @4:�
D� �4� C=>=5DL:<�� �4�=<� C:� 454?:JDBD� <:G=<:� C�=3C:�34;O43D� H4� D� E=L�
A� C=>=5DLD� D<4� D�3:� E54>=I=� @4:� N:GDP54� @:@:F�� �4� @�4BA� E4�?AGAB=�
:�:ND3A� C4GIA� D� ;=E4� @:B4� C:�3:BD� DE<=QA� >=�5DL=� D� C=>=5DL=�� �:G=<:�
?D� 54� :�5:;A� 3:J4K� N4�� A� 5=@:?D@:K� C�=3C:�34O43D� H4� B=� D� C=>=5DL4�
GD;:3DI�@D�C�=3�34;5D@�HAT4�GD34•��4G4?:�3K�5=<4<:�H:;:O5:�>DI=5DL4�
@:BD<4� ND� <:J?D� C:3@�=CD3D� :;A� C�=3C:�34;@A�� �?D� :;D� 54FD� :ND>4BD�
�;4@4@:� C:3;�QABA� <DFO=I=� H��4� _4B@45:;DP4� H4� B=� C=>=5DL4� �4@�4��
<=534?54� G�3;4� D� H4� �=� ANDB4I=<� C=>=5DL=� ANDB4� �4<:�4�L��BF��X � @:B=�
�=� G�3;AB=� D� �4Q4� A� D�3D� <4T� @4H4� B=� D� G�3;:;45:Y\�� �4;=H=5D� 54FD�
:ND>4BD� B:F� N:O=� :3@�D;4BA� ;=EA� DE<=QA� C=>=5DL=� D� :5=� E4B=H5D>@=�
:�5:;=� DE� @:B=� �=� �4E;D:� ;DFD� @A?3� :;DT� N:G45�34;4� [@A?3� �H:5D�4K�
�D:5D�4� D� �?�\�

�:;H=� B=� AJ?4;5:<� J:;:�=5:� :� H=?:;4IA� C=>=5DL=� 54� �:H� A�=;4��
�?D� 5=@D� :ND>4BD� D�3:� 34@:� C:@4EABA� H4� �=� :H� C=>=5DL=� :>=@AB=� H4�
H=?AB=� 54� �4E<5:G4;4I=� GD;:3DI�@=� ;��3=�� �DH=?D� �<:� H4� @:H� ��N4�
J�45D>4�4� �;=�@:�3DK� C=�B=� D�H�:N� N:GDP5=� @:@:F@=� :H5=�A�54�<�4;DI4@�
H4� ND� ND?:� GD;4HD� @4:� <�4;D�� S:� AGD>@D<� �=?D<4� 54� �:GDP� C=@A�
C=3?4� 54� �4GIA� ]H4� �=�@:@:FD� N:O=�<5:G=d \̀���D�?D<�H4� 5DB=�C:3�=N5:�
C:5:;:� 54J?4FD;43D� ;=EA� DE<=QA� C=>=5DL=�D� N:GDP5=J� C=3?4� [@:@:F@=\K�
4� :ND>4BDK� @:B=�PA�H4O=� 54;=�3DK� C:@4EABA� H4� �=� 54� D�3D� 54>D5� D�A� D�3A�
�;�TA� C:�3AC4� D� �4� C:B=HD5D<� H=?:;D<4� C=>=5DL=�

��D<� C:E543:J� ;=�:;4I4� A�?=@:;D3A�<:P�IAF@=�:H�C=>=5DL=K�C:�3:BD�
B:F�B=H45� �4E?:J� �4HD� @:B=J��=� :54� :�34;O4� D� >A;4�� ��<5:JD<� �=?D<4� �:���
��4BD5=� :�34;O4BA� IAF@A� :H� C=>=5DL=� ]H4� �=� �;DI=� <5:G=^�� �� 5=@D<�
�=?D<4� :�34;O4BA� ;D?DLA� D?D� C?=P@A� :H�C=>=5DL=�54�34;45A� ]H4� �=� �;DI=

•H� •-4X4-z� ,*Y4.4,(� .4\(z� [Z-I�efT�ex€I� �� tH� �(.I� �I� $1NLM*z� )0I� ˆˆ �̂az� [Z-I�t~€ �
.(� tTJI� �� WH� �I� 4I� XcI� )0I� ˆa��z� [Z-I� JTTI



` 1 �������� ��� � � �� � � � � � � � � ��	� � �� ��� ��� � �

<5:G=� D� H4� 5=�ND� C:N:?DB=;4?=^�� �� �:�B=5DLD� ;D?DLA� :H� N�4;=P=� C=>=��
5DL=� 5=� �4EJ?4;OABA� D� >A;4BA� B=� H:� H�AJ:J4� �:GDP4K� ]C4� 5=P=� ;ALD�
>D5D3D� @;4�4� A� N?4JAde\�� �� y=�L=J:;D5D�H:<4PD5� 54� �:;A�J:HD5A� ]>D�3D�
D� �=G=� J?4;A� >A;4BAPDK� H4� B=� 5=� �4EJ?4;DK� B=�� ;=?=�H4� B=�3:� ;=?D@D�AH=��
�4HD� ;A@:;4�� �:�3D� :H� J?4;=� :�34;=� 54� 34;45K� 3=�DT� �=�A� <5:JD<� @AP4<4�
CA5:� �@ACDdY\�� �� {�5:B� �:�D� ;D?DLA� :H� C�4�L4� �34;=� ;DF=� ;�435DL=�
:H� @AP=� ]H4� @AP4� NAH=� CA54� �;=J4df�̀ \� �:H� ?:;4>@DT� C?=<=54� 54?4ED<:�
454?:J=� :ND>4B=� @:BD� �=� ;�F=� A� 54<=�D� H4� �=� DE4E:;=� �4E<5:G4;4I=�
GD;:3DI4� @:B=� �=H:;5:� ?:;=�� �� S:�A� [{=?=N=�\� ?:;LD� >A;4BA� ;D?DL=�
B=?=54� D� HD;ODT� �;DI4� @:B=� �A� AND?DK� D� :N=�=� DT� C:�=H� :JIDF34�� �5D�
<D�?=� H4� HAF=� <�3;DT� B=?=54� D� �;DI4� :�34BA� A� N?DED5D� �;:BDT� ;D?DL4�
D� C�D;?4>=� HAF=� GD;DT� B=?=54� D� �;DI4K� @:BD� �=� 34@:� 54<4<=� A�?:;>=;=�
E4<@=�� ��@D<D� ;=�ABA� H4� HAF=� <�3;DT� <:��@DT� GD;:3DI4� :�34BA� C�D��
>;�FP=5=� E4� �;:B=� <=TA�=� D� H4� �=� ;�4P4I=<� <=TA�4�A�<:�=� <:G=�A>D5D3D�
H4� �=� HAF=� C:5:;:� :;4C?:3=� A� 5:;D<� 3=?D<4� D� H4� �=� 34@:� A<5:GD�?:;�
@:BD� ?:;LD� T;434BA� D� ANDB4BA0\�� �E� 54FDT� :ND>4B4� ;DHD� �=�H4� �=� :�:ND34�
C4GI4� C:@?4I4� J?4;D� C=>=5DL=�� �54� �=� :�34;O4� E4� �:;A� J:HD5AK� 4� 34H4�
�=� C4ED� H4� �=� 5=� �4EJ?4;D�� �4H� C:?4G=5D@� :@A�D� :H� J?4;=� C=>=5DL=K�
34@:Q=� C4ED� H4� B=� 5=� �4EJ?4;D�� �43D<� D� AC:3�=N4� J?4;=� :H� C=>=5DL=� C�D��
?D@:<� <4QD>@:J� ;�F=I4� J:;:�D� :� I=5:<� :�:ND3:<� E54>=IA�� �AF@4K�
@:�3D� J?4;=K� 4� 54�:>D3:� ;D?DL4K� :�34;O4BA� �=� D� ID<4� �=� C�DH4B=�<4QD>@4�
<:P�� �;4� <4QD>@4� �54J4� C�DH4B=� �=� D� C?=P@D� :H�C=>=5DL=K� @:B4� �=� C:5=JH=�
34@:Q=� >A;4�� �� �;=� :;:� ACAPAB=� 54� ;=�:;4I=� H4� B=� E4� J?4;A� C=>=5DL=K�
4� :�:ND3:� E4� IAF@A� D� ;D?DLAK� D� E43D<� E4� @:�3D� A:CF3=K� ;=E454� HAF4�
G�3;:;45=� GD;:3DI=�� �� 5=@D<� �=?D<4� �:��� ��4BD5=� ;:?A� C:?4G=5D@A�
H4BA� :H� IAF@=� C=>=5DL=� ]H4� NAH=� B4>Dd�� �� �=?A� �D�3�DLD� @:H� ��� �A@=�
@�:E� 5:EH�;=� IAF@=� C�:;?4>=� @:<4HDP=� >=�5DL=K� C=>=5DL=K� N:GDP5=�
�;=P=� D� �:?D� C4� 3:� H4BA� N?4JA�� �?DK� H4� B=� E4� @:�3D� C=>=5DL=� ;=E454�
HAF4� G�3;:;45=� GD;:3DI=K� 54?4ED<:� HD�=@35A� C:3;�HA� A� 54�:H5:<�
;=�:;4IA� H4� @:�3D� :H� N:GDP5=� C=>=5DL=� 5=� ;4O4� ?:<D3DK� ]B=�� ND� �=�
N�4;D� ?:<D?D^� A� 3:<� �?A>4BAZ\�� �� C?45D5�@D<� �=?D<4� �:��� ��4BD5=� JH=�
E4� �:GDP� @:OA� D� :;LAK� :;LD� �=�H:� �4?:J� �:GDP4K� :�D<� FCDI=3@4K� 5=�
�<DBA� 5:J=� C�=ND3DK� ]B=�� P=� �=� :;L4<4� 5:J=� C�=NDB43D^�� �� :;LA� 5DF34�
5=� <=PA� D� 5=� FDBA� B=K� ;=P� B=� �4C5A� FCDI=3@:<�� �� C�D?:J� 3:<=� �DJA�5:�
J:;:�D� D� :ND>4B� H4� �=� @:�3D� C=>=5DL=� 5=� �4�3A�4BA� H:� �:;=� J:HD5=�
D?D� H:� �:J:B4;O=I4� -� ]H4� �=�5=� ND� �;DI=� �4�3A�4?=^�� �@ACO=5=�@:�3D�
<=PA� A� <�4;DI4@K� H4� B=� C�4�4HD� <5:J:� @4:� <�4;D�� S:5=JH=� :;=� @:�3D�
<=PA� A� FACOA� NA@;AK� H4� �=� 5=� ND� �;DI=� �4�3A�4?=�n\� �E� :;:J4� AB=H5:�
;DHD<:� ;=EA� DE<=QA� G�3;:;45=� GD;:3DI=� D� L=?=� GD;:3DI�@=� ;��3=�

?H� �I� 245(YLMz� ,*Y4.4,(� .4\(z� [Z-I� TeI� �� tH� �I� �-‘L‘&2h4\()([L�z� ,*Y4.4,(� .4\(z �
[Z-I� J`JI� �� WH� �I� �*YLM4YLMz�,*Y4.4,(� .4\(z� [Z-I� t€I� �� H̀� •-4X4-z�,*Y4.4,(� .4\(z� [Z-I� fWxI �
�� eH� �I� �*YLM4YLMz� ,*Y4.4,(� .4\(z� [Z-I� JtI� �� =\� ��� 4I� XcI� )0I� �K� [Z-I� t`€I� �N(-4.L �
$*h)*,(YLM‡� ]�4� )([ZL�h4� Y4X*,*� .1/*� o1N(-I� ,N-I� 21)I� �([\I� JeTx� pn*N4)\*�31� [4�.1/* �
1 � )([ZL3*—Hz� L� X*Z(� h4� N(Z-4c,(� .*� [4� [Y4� N()1N4• I� �-N[)4� ,*-(.,4� N-LN(Y4Z)4z� [Z-I�W~€I



� �V � � � � � S�_�� �{ � ` .

�454H�@D� �5HDB45LD� 34@:Q=� �A� C4ED?D� H4� 5=� CA�3=� �;:B=� C�=� H4� J?:QA�
@:�3DK� D?D� N4�� DE;=�5=� @:�3DK� H4N�:;4�� �5D� �A� 54BN�DGOD;DB=� �@ACO4?D�
D� >A;4?D� @:�3D�� �:;LD� 54� �O4�@D� >A;4BA� J:HD5A� H454� @:�3D� �4<A�4� D�
H4N�:;4� DE;45�H:<4F4B4� C4�4K� 4� :5H4� DT� C4GOD;:� E4@:C4BA�.\� �4F� :ND>4B�
H4� �=� 54� �:;A� J:HD5A� D?D� 54� �:GDP� C:�=Q4BA�54� C�4JA� �=N�4� :H� C=>=5DL=�
D� H4BA� C�D<4� 5DB=� A� �AC�:35:�3D� �4� ;=�:;4I=<� H4� B=� E4� @:�3D� C=>=5DL=�
;=E454� I=54� HAF4�� �;=� �=� @:�3D� AC:3�=NO4;4BA� E4� J434I=K� 3B�� �;4@4� �=�
@:�3� 54<=5D� 5=@:B� H=;:BLDK� C4� >DBA� @:�3�C4�� C�;A�AE<=K� ;=�AB=� �=�H4� P=� �=�
:54� C�;4� AH43D�� �C:3�=N4� :;DT� @:�3DBA� E4� J434I=� C:@4EAB=� �4<:� IDT:;�
C:�=N45� @4�43=��� �K� :�D<� 3:J4K� ;DH=?D� �<:� H4� �=� �4GI=<� :H� C=>=5DL=�
�4EJ:5=� H=;:B@=� H4� �=� C�=� AH4BAK� D� H4� �=� ID<=� AH4�D� G=54� @:B4� G=?D�
H4� E43�AH5D�� �:GH4� D�3:<� DH=B5:<� ;=E:<� <:G=<:� :NB4�5D3D� E4F3:� �=�
:� AH4BD� J434� C�=@:� @:�3DBA� C=>=5DL=�� 	4� <D�?D<�H4� DE� �4E?:J4� H4� �=�5=�
ND� C:;�=HD?4� HAF4� A� @:�3D<4� 5=� ;4O4� C?=P=� A� @:B=� �=� J434� ]EAND<4�
H:T;43D3D� @4:� H�AJA� @:�3� H4� �=� J?:Q=^K� B=�� 4@:� �=� J?:Q=K� ]5=� <:�=� ND3D�
;B=�:;45:� :5:� F3:� A� I=<A� @4G=dY\�

�E� :;DT� �=� :ND>4B4� ;DHD� H4� �=� :H� C=>=5DL=� :>=@AB=� H4� H=?AB=� D�
54� C?:H5:�3� L=?=� GD;:3DI�@=� ;��3=�� �4<:� 5DB=� H:;:O5:� B4�5:� H4� ?D�
C=>=5DL4� C�;:ND35:� C�=3�34;O4� 3:3=<�@A� G�3;AK� 3B�� G�3;:;4I=� �;=3=�
GD;:3DI=� @:B4� �=� D54>=� 5=� B=H=� EN:J� 3:J4� F3:� �=� :N:G4;4K� D?D� C4@�
G�3;:;4I=� DE4N�45:J� C�=3�34;5D@4� GD;:3DI�@=� ;��3=� @:B4� �=� D54>=�
�=H:;5:� ANDB4�� � ��� _4B@45:;DP� ;DHD�A� �=H:;5:<�ANDB4IA� :;DT� GD;:3DI4�
?4DLDED�4I=� :5:J� C�;:J� :N?D@4� G�3;:;4I4�� _:;=@� B=K� 54D<=K� DE� C�4@��
3D>5DT� C:3�=N4� <:�4:� H4� :3C:>5=� @?43D� GD;:3DI=K� ]N=E� :NED�4� B=�A�
?D� 3:� �34�D5�@D� 3:3=<D� D?D� 5=d \̀�� �?D� 3:3=<DE4<K� A� AG=<� �<D�?AK� @:BD�
D<4� ;=��@D� D� �:LDB4?5D� E54>4BK� @:H� �?:;=54� A:CF3=� 5DB=� A3;�Q=50\��
�4@:� D� 5=@D� :ND>4BD� @:B=� 54;:HD� H��� _4B@45:;DP� 3=@� C:3�=P4BA� 54�
3:3=<DE4<Z\�� �� :�D<� 3:J4� 3�=N4� A� �;4@:<� �?A>4BA� D<43D� A� ;DHA� H4�
3:3=<DE4<� C�=3�34;O4� ��4E<=�5:� ;DFD� �3AC4I� A� �4E;:BA� �=?DJDB=K� D� H4�
�=� �4E;D:� DE� �4E5DT� 45D<D�3D>@DT� ;=�:;4I4n\�� �ND>4BD� @:B=� �4<� DE?:GD:�
�4E;D?D� �A� �=� 54� 45D<D�3D>@:�<4QD>@:B� :�5:;DK� D� C:� 3:<=� DEJ?=H4� H4�
:5D� C�DC4H4BA� B=H5:<� �45DB=<� �3ACIA� GD;:3DI�@:J� @A?34K� @:BD� B=�
C�=3T:HD:� 3:3=<DE<A�� S�=<4� 3:<=�B4� �4HDB=� C�=3C:�34;O4<�H4� A� C=>=5DLD�
D<4<:� C�;:ND35:� ANDB4I=� DE4N�45:J� C�=3�34;5D@4� GD;:3DI�@=� ;��3=� @:B4�
�=� �=H:;5:� ANDB4�� �A� ND�<:K� H4@?=K� D<4?D� G�3;:;4I=� GD;:3DI=� @:B4� �=�
:N:G4;4� E43:� F3:� �=� �=H:;5:� ANDB4� D� B=H=K� D?DK� @4@:� 3:� ��=E=�� @4G=K�
4D5�@D� 3DC� �4@�4<=534?5:J� G�3;:;4I4m\�

S:E543:� B=� H4� �=� <4QD>@4� �54J4� GD;:3DI�@:J� C�=3�34;5D@4� ;=J=34��
3D;5:J� HAT4� C�=5:�D� D� 54� GD;:3DI=�� �=QA3D<K� 5DB=� ?4@:� �4E4N�43D�
B=?D� C=>=5DL4� C�;:ND35:� GD;:3DI�@D� C�=3�34;5D@� HAT4� GD34� D?D� B=

rH� •-4X4-z� ,*Y4.4,(� .4\(z� [Z-I� fWfz� �� tH� �I�4I� XcI� )0I� 'z� [Z-I� WtI� �� WH� �(.I� �I� $1 �
NLM*z�ˆ̂ �̂az� [Z-I� t~€I� �� @H� ^?6A6F@6z� ,*Y4.4,(� .4\(z� [Z-I�xeI� ��eH� �(.I� �I� $1NLM*z� ˆ̂ �̂az �
[Z-I� tx`��t~€I� �� 6H� �-I� �I� �-.4•*,(YLMz� ��N(+4.L3*� Y4-4� L� (� .-15L3� 4Z,(\(/)L3� N-(c\4& �
3L3*� o24(5-*.� �T ~Hz� [Z-I� t t€&t t ` I� �� md� •-4X4-z� ,*Y4.4,(� .4\(z� [Z-I� f`e�f`xI



` Y �������� ��� � � �� � � � � � � � ���	�� � � � � � �� � � �

:H4N�45D� C�=3�34;5D@� GD;:3DI�@=� ;��3=K� @:BD� �=� G�3;AB=� A� LDOA� H4�
�=� A3D>=� 54� �4E<5:G4;4I=� :;DT� GD;:3DI4�� �?DK� DE� �;=J4� DE?:G=5:J�
<:G=� �=� DC4@� C:AEH45:� E4@OA>D3D� H4� A� 54FD<� :ND>4BD<4� �4� C=>=5DL:<�
D<4<:� �D<ND:EA� E=<O:�4H5D>@DT� D� ?:;4>@:��3:>4��@DT� :ND>4B4� @:BD� �A�
�=� C�;:ND35:� �4E;D?D� 54� 45D<D�3D>@:�<4QD>@:B� :�5:;D�� �;4� �D<ND:E4�
54;=H=5DT� 54FDT� :ND>4B4� �4EA<OD;4� B=� @:H� B=H5:J� E=<O:�4H5D>@:J� D�
�3:>4��@:J� 54�:H4K� C:J:3:;:� @4H� �=� AE<=� H4� B=� D� :�5:;54� 3=GI4� :;DT�
:ND>4B4� D�34U� H4� �=� A3D>=� 54� C?:H5:�3� D� 34@:� :N=EN=H=�DE;:�D� D�T�45=�

AA&o�#�� � � �! ��

{ ;9><< 6=}>99;=GI� �� > ,$� p ,�T��?T;D8$�;,�N � 	?696F� #;}9>@k� R6Q>=|6@:� A?6�
??R6F>;9� u?7Q:?G6� �8@@6z� A?6� A6F� ƒ69:RF>:6=� ?<� �>Q<6=� A6F� P6?Q=>7Q:9RF>;7Q6� A6F�
 6FR6=� 9]?6@:I� 	6F� a6F}>996Fz� dF8}6998F� b;@?97Q?:97Qz� R6}>99:� 9?7Q� =><6=:@?7Q� <?:�
G6u?996=� DF>;7Q6=z� >;9� A6=6=� Q6Fl8FG6Q:z� A>99� <>=� A6<� P6?Q=>7Q:9RF>:6=� 6?=6� A?6�
ƒF;7Q:R>FC6?:� }8FA6F=A6� P?FC;=G� k;97QF6?R:I� �F� R69:>:?G:�A?6� R?9Q6F?G6� #;}}>99;=Gz�A>99�
A>9� �?6Fz� A>9� <>=� k;� P6?Q=>7Q:6=� 97Q@>7Q:6:� ;=|� RF>:� o<6?9:� 6?=�  7Qu6?=� 8A6F� 6?=�
'><<Hz� 6?=� |><8=?97Q69� '6R6u696=� ?9:z� ;=A� A>99� <>=� 69� Q?6F� ?=� P>QFQ6?:� <?:� 6?=6F�
9>CF><6=:>@6=� !]}6FQ>=A@;=G� k;� :;=� Q>:I� 	>R6?� l6F9;7Q:� A6F� a6F}>996Fz� A6=� �F9]F;=G�
;=A� A6=� u>QF6=�  ?==� A69� P6?Q=>7Q:9RF>:6=9� =6;� k;� A6;:6=I� 	?6� #=Q>@:9];=C:6� }??F�
96?=6� 	6;:;=G� }>=A� 6F� ?=� 6?=?G6=� s6RF>;7Q6=z� A?6� 6?=6=� ;=ku6?}6@Q>}:6=� {;9><<6=Q>=G�
ku?97Q6=� A6=� P6?Q=>7Q:9&� ;=A� �F=:6RF>;7Q6=� >;}A67C6=I� �F� C8<<:� k;� A6F�  7Q@;99&�
}8@G6F;=Gz� A>99� D6k?6Q;=G6=� ku?97Q6=� A6<� P6?Q=>7Q:9RF>:6=� ;=A� A6F� :?6F?97Q6=�
a6FC8F]6F;=G� A69� s6:F6?A6G6?9:69� R69:6Q6=z� A6F� =>7Q� R66=A6:6F� �F=@6� ;=A� k;� P6?Q&�
=>7Q:6=� >;}:>;7Q:z� u6==� A>9� ‚>QF�9?7Q�u6=A6:� ;=A� 69� >;}� A6=� ƒF??Q@?=G�k;G6Q:I� �<� A?696�
{6?:� }?=A6:� <>=� k>Q@F6?7Q6� DF>;7Q6z� A6F6=�  ?==� 69� ?9:z� >;}� A>9� s6A6?Q6=� A6F�  >>:� ;=A�
A?6� a6F<6QF;=G� A69� a� 6Q9� 6?=k;u?FC6=I� s6u?996� DF>;7Q6� A6;:6=� A>F>;}� Q?=z� A>99� A6F�
P6?Q=>7Q:9RF>:6=� G@6?7Qk6?:?G� A?6� !]}6F;=G� 6?=69� >;9G69;7Q:6=� �6]F>96=:>=:6=� 6?=6F�
�?6F>F:� ?9:z� A?6� A?6� a6F<6QF;=G� A69� a?6Q9� G??=9:?G� R66?=}@;996=� 98@@I� 	6F� a6F}>996F�
9:6@@:� A?6� �Q696� >;}z� A>99� u?F� 69� R6?<� P6?Q=>7Q:9RF>:6=� <?:� 6?=6F�  ‹<R?896� l8=�
s6RF>;7Q6=� k;� :;=� Q>R6=z� A?6� :6?@9� A6F� #7C6FR>;&z� :6?@9� A6F� ‚>G6F&� ;=A� a?6Qk??7Q:6F&�
C;@:;F� 6=:9:><<6=� ;=A� A?6� 9?7Q� ;F9]F??=G@?7Q� >;9� <>G?97Q6=z� ?=� >=?<?9:?97Q6=� a8F9:6@&�
@;=G6=� u;Fk6@=A6=� {6F6<8=?6=� 6=:u?7C6@:� Q>R6=I� 	6<=>7Q� ?9:� 6F� A6F�#;}}>99;=Gz� A>99�
A?696� s6RF>;7Q6� 6?=6F� }F??Q6F6=�  :;}6� A6F� �6@?G?8=9G697Q?7Q:6� >=G6Q8F6=z� A?6� A6<�
�8:6<?9<;9� l8F>=G?=Gz� ;=A� A>99� A6F� P6?Q=>7Q:9RF>:6=� ?=� 96?=6<� @6:k:6=� �F9]F;=G�
=?7Q:� A?6� !]}6F;=G� A69� �8:6<:?6F9� A>F9:6@@:I



� ( 0 L � 2 L - * +
o�4)(\L)(� 4Z,(\(/)Lg� c4\4K*)*H

J

�-4.4(I� -� �� �:�5D� B=� >D34;� @�4B� :@:� ;4�:FD� �?4�=5DL=� C:E543�
C:H� D<=5:<�3���WN� �4@:� �=� A� �34�D<� DE;:�D<4� C:<DIA� J�4H:;D� D� <=�34�
C:H� D<=5D<4�3���W � D�3���WX� E4HAJ:� B=� A� 54F:B� 54ALD� ;?4H4?4� E4NA54K�
B=�� �=� B=� <D�?D?:� H4� �=� 34� D<=54� :H5:�=� 54� B=H5:� D�3:� <=�3:�� S�=�
5=@:?D@:� J:HD54K� �?4H�� �@4�DP� A� B=H5:<� >?45@A� @:54>5:� B=� �=FD:�
CD34I=� �:�>4� D� C:@4E4:� H4� �A� �:�4>� D� �D�4>� H;4� �4E?D>D34� <=�34�
:H5:�5:� C�=H=?4�.\� S�=� 5=@:J� ;�=<=54� D� B4� �4<� A�B=H5:<� @�4P=<� 54CD�A�
DE5=:� H4� B=� D� �D�>=<� C�;:ND35:� 54ED;45� B=H45� J�4H� D� C:@4E4:� �4<� JH=�
�=� 54?4ED:� 34B� J�4HK� @:BD� B=� A� 3A��@:� H:N4� E4<=5D?4� �?4�=5DL4�Y\

�� N?DG:B� :@:?D5D� �?4�=5DL=� :H5:�5:� �D�>4� �4E?D@ABA� �=K� <=QA3D<K�
H;4� �D�>4U� �:�ID� D� �:ID� �D�4>�� [��P��3���W �B=� D�3:>5:� :H� �?4�=5DL=�
4� :@:� �=@=� 	4H�4K� D� I=J:;:� B=� ��=HDF3=� A� �=?A� �D?DPD<4��<�P�� 3���W �
B=� �=;=�:E4C4H5:� :H� ;4�:FD� �?4�=5DL=� D� E4T;434� H=:� �?D;4� ��DI4>=�
:@:� I=5:J� ��=HI=J� 3:@4K� 3B�� D�3:>5:� :H� C?45D54� 	4;:�4� D� 	4;:�5D@4�
C4� H:� �AF=;D54� J�4H4� S=�DI4K� :H5:�5:� C�:FD�=I=� DE<=QA� H;=� H�D��
I4>D5=� @?D�A�=�� ��=HDF3=� �:I=J� �D�>4� B=� A� M=@:;DPD<4K� :@:� AFP4�
�=>DL=� �:<5DL=� A� ��DI4>A�

S:H� A3DL4B=<� D� @4:� C:�?=HDL4� �4�34;4� �;:J� �345:;5DF3;4K� @:B=� B=�
>D�3:� ��C�@:� D� C�4;:�?4;5:� D� :J�:<5:<� ;=PD5:<� ;:HD� C:�=@?:� :H�
H:�=O=5D@4� DE� C�=H=?4� D� C?=<=54� �34�=� y=�L=J:;D5=K� �:ID� �D�4>� �=�
�<43�4� )�B	�� � C�=H=?:<�� �4@:� J4� 5=� �<43�4� �4<:� :@:?D54K� @:B4� �D�>4@=�
E:;=� q����X � 5=J:� �=� 34@:� �<43�4BA� D� �4<D� �D�>4LD�� �4� �D�>4@=� B=�
3�B�� � C?45D5�@D� H=:� �?4H4I�@:J� ��=E4K� :@:� J:�I=J� 3:@4� ��DI4>=K� 54�
B=H5:B� �3�45DK� 4� 54� H�AJ:B� �3�45DK� C�=<4� BAJAK� �:�54� D<� C:>DI=� :H�
y45�SDB=�@4�� �E� �D�4>� �=� �4>A54� D� �=?:� �DB=?:� S:O=K� @:B=�B=� A� �?4H4I��
�@:<� ��=EA�

�:ID� �D�4>� B=� L���X � 3B�� D<4� N?4JA� @?D<A� A� C:�=Q=IA� �� :@:?5D<�
;DF=� C?45D5�@D<� C�=H=?D<4�

fd� �  �.N� r � �#��� � �1N*� L� 5-*.� 2(-*+� 1� 2([,LI� �-L\(XL� X*� )0LK4Y,([Zz� h4XL)z �
L[Z(-Lh1� L� †(\)\(-� ��� oJTttH� J~`�J~~I� �� sd � ( � N� ON� * �  � � � � � � � � �-*.�L� N-4.4(� 2L-*+I �
�15([\(Y4,[)L� L[Z(-L[)L� +*[(NL[� a� oJTWTH� tJt�tJ`I

�?4�5D@� � 35 : J � 4W �@: J � < A E=B4� X' E



` 0 �������� � � � � � �� � � � � � � � � �� 	� � � � ��� �� � � �

�=@=� :H?D@=� �D�>4� D� �D�>4@4� 54F?=� �A� DE�4E4� A� 54�:H5D<� �3D�
T:;D<4�� �4@:� D<4BA� �3DT:;DU

�-,I4� \1\4� *� +Lc1OL� )-*Z)Lz
�(� Z(34� [4� N(X,*h1� 2L-+*OLI
�(/4� )*N4� o\(h*YL� †4[(YLH� *� 510+LML� )-*Z)Lz
�(� Z(34� [4� N(X,*h1� �N-4+*OLI

�4H� �A� T4BHA@4� �:�3A� M4�=5L4� ;:HD?D� A� �4�4B=;A� 54� �=BH45.\� H4� J4�
C:�=@AK� :5� B=K� @4@:� �=� C�D>4K� C=;4:� CA3=<U

�� 3(h� 2L-+1z� 3(h� ch4\L� NL-L,+1z
�(h*� �N-4+(z� cLh4\*� N(5*+(z
�(h� �\*[L,O4z� .4c4\L� )*h3*+4z
"8Ur� �[*Z4z� 3(h� 34.4,L� [*Z4z
�([Z*� ZL� [*3� N(� Y*3*� g(.L(� i
�� g*h.1+)4� +4Z4� -*XY(.L(I

�Z*,(Y,L/ZY(� � :I=J� �D�>4� B=� A� C:3CA5:�3D� C�4;:�?4;5:�� ��
�:I=<� �D�>A� 5D� A�3A��@:� H:N4� 5DB=� ND?:� �34?5:� 54�34I=5DT� <A�?D<454K�
D4@:� DT� D<4� �;AH4� A� �A�=H5D<� C�=H=?D<4�� �4<:� �A� A� ��4BD5LD<4� ND?D�
:c4LD� �?D@4HDP4� DE� �4�4B=;4�� �=�3:� �=� D� �4H4� E:;=� �c4LDK� 4� �34�DBD�
OAHD� C4<3=� D� �4<=� :c4@=�� �� ��5:;A� B=� ND?4� @A?4� �4HD?C4FDP4K� 34@:Q=�
DE� �4�4B=;4�� �<4� 5=@DT� E54@:;4� H4� B=� 5=@4H4� A� �D�>A� ND?:� D� @43:?D@4K�
@:BDT�B=� C:AEH45:� ND?:�A� �;:�5D@A� D� ��=N�=5DLD�� �4:�A�C:<=5=� 54� 5=J��
H4FI=� @43:?D@=� <:JA� �=� �<43�43D� 54ED;D� <=�34�t �F ��� � D� ��	W)�� �
3�.� � A� 54�=OA� ��4BD5LD<4�� �H� :�:ND34� B=� D53=�=�4� H4� �=� B=H5:� �=?:� A�
54�=OA� �AC454�D<4� E:;=�u��=���N � �4G4?:�3K� 5D�4<� <:J4:� 5DF34� H4�
�4E54<� :3@AH4� 3:� D<=� A� :;:<� @�4BA�

�4�=O4� �A� A� �:I=<� �D�>A� ;=:<4� �4F3�@454K� 4� �;=� :@AP5DL=�>D5=�
A3D�4@� �@:�4FIDT� @�>=;D54�� �K� E4D�34� D<4� <5:J:� �4�;D<� �;=GDT� @�>=��
;D54U� 5:;=� C:�:HDL=� :ND>5:� J�4H=� @AP=� 54� @�>=;D54<4�� �4@:� �=� �4HD?:�
D� �45DB=K� 4� 54� @�>=;D54<4� �A� �=� 54�=O4;4?D� ;=PD5:<� D� C�=LD�H454FIDT�
�:H:;4� @:BD� �A� H:?4ED?D� DE� y=�L=J:;D5=�

�4GAU� ]�;=� DH=� 5DEN�H:� DE� y=�L=J:;D5=� :;4<:K� :H4;H=� 54� �=;=�d��
�:�E54>DU� �:ID� �D�4>� B=� 54�=O=5� H:FO4LD<4� DE� ;DFDT� C?45D5�@DT� @�4��
B=;4� 54�BAJAK� A�y=�L=J:;D5DK� 4� �;=3�DE� I=J4� �=� D�=O4;4� A�B:F� 5DG=� @�4B=;=�
54� �=;=�A�� {=:� �D�4>� A:CF3=� E4D�34�B=� C:�?AGD:� @4:� E54>4B54� =34C4� E4�
54�=O4;4I=� �=;=�:D�3:>5=� �:�5=� D� �A�=H5DT� H=?:;4� �=;=�5=� ��NDB=�

�345:;5DF3;:� 54FDT� E=<4O4� ND?:� B=� A:CF3=� ;�?:� C:@�=3OD;:� A�
3A��@:� H:N4�� �?4;5D� �4E?:J� 3:<=� ND:� B=� F3:� B=� E=<O4� ND?4� �;:BD54�
<A�?D<45�@DT� 4J4� D� N=J:;4�Y\� _D3?ALD� 54� @:BD<4� �A� �=�>=�3:� �<=ID;4?=�
>DW>DB=� 54ED;45D� �A� A� �D�>A� ]:H4@:;D54d� [H�AJH=� ]T:H4?DL4d\�

�H� �4h.*,� h4� 34[Z(� 1 � �*-*h4Y1� 5.4� h4� [*.*� �-*.[)(� N(5\*Y*-[ZY(I� �� Z1-[)(� Y-434 �
[1� ,*� Z(3� 34[Z1� LXY-/LY*,4� [3-Z,4� )*X,4I� �� tH� �-L+*� [4� .*� [4•*OL� 1 � �-,(Y1� ,L[1 �
cL\L� )34ZL� o+L†+Lh4H� [Y4� .(� 1 � .-151� N(\(YL,1� JT� Y4)*z� .()� ,Lh4� 1Y4.4,(� N\*M*04� Z-4& �
ML,4z� L� .*� [1� c4-*Z(3� L\L� †4-3*,(3� cL\L� ([\(c(‘4,LI� �-L+*� [4� .*�h4z� .()� [1� [4� �1-OL� c(& �
-L\L� [� p�*•*-L3*—z� h4.*,� �-cL,� [*� �-,(Y*z� LX� Y4\L)4� X*.-154z� .(+4)*(� L� .(c-(� 15([ZL( �
,4)L� Y4ML� (.-4.� Z1-[)4� Y(h[)4I�n*N(Y4.,L)� Z(5�(.-4.*� LX.4h[ZY(Y*(� h4� .*� L3� [4� N(ZY-.L �
-*,Lh4� N-*Y(�.*� ,4� N\*M*h1� ,L/Z*� ,L� .-K*YL� ,L� [N*gLhLI� •*.L\N*/*� h4� (.�0Lg�N-4Y*-(3 �
1X4(� Z*� .()134,Z*� L� [4\(� N(+LZ\1+L(� oN()34ZL(HI



� � � � � � � � � _ ` Z

�� �D�>A� �=� B=K� DC4@K� GD;=?:� H:�34� �?:N:H5:�� �� �4<:<� @�4BA� 5DB=�
ND?:� �34?5:� 54�34I=5DT� <A�?D<454K� 4� ND?:� B=� A;=@� H:�34� �;=F3=5D@4�
@:BD� �A� �=� �4� 54�:H:<� :@ACO4?D� :@:� L�@;=� �:<5DL=K� 5=@4H4FI=J� <454��
�3D�4�� �4@:� �=� A� B=H5:<� �CD�@A� �� C:>=3@4� ./� ;=@4� C:<DIA� >=3;:�DL4�
C:C:;4� A� �D�>AU� C:C� �3=;:K� C:C� �?DJ:�K� C:C� u:@:� D� C:C� 	:;45�� �DT:;=�
�A� C4�:TDB=� ND?=� ;�?:� <4?=K� �;=J4� C:� @:BA� H=�=3D5A� @AP4�� S�=<4� �4:C��
F3=IA� J�� �4;=� �4;DP4K� �4H4FI=J� ?:<5D>@:J� C4�:T4K� C:C� �?DJ:�� D?D�
�?DF:� ND:� B=� :H� �:H4� �4;DP4� D� A<�:� B=� D� �4T�4I=5� A� �=?A� �3�<DLD�
.t̀ 0� J:H�� �� ;�=<=� @5=E4� �DT4D?4� C:@AF4;4?:� �=� B=� 5=F3:� A� �D�>AK�
@4H4� B=� ND?:� H:F?:� 5=@:?D@:� ]�5:�3�454L4d�� �=@D� :H� IDT� �A� C:JD5A?D�
54� �:�:J:;AK� 4� :�34?D� �A� �=� ;�43D?D� A� ��NDBA� C:�?=� C:JDNDB=� @5=E4�
�DT4D?4�

�?4;5A� �=>� A� 54�:H5:<� GD;:3A� :;:J4� @�4B4� ;:HD?D� �A� �;=F3=5DLD�
D� �;=F3=5D>@D� �:H:;DK� 4�A� .t� D� ./� ;�� �A� :5D� �;D� C:�=@?:<� DE� {�5=� �:�=�
D� y=�L=J:;D5=� D� ;=P� A� �34�:<� E4;D>4BA� �A� H4;4?D� �;=F3=5D@=�� �4@:� �A�
54� C��� >D3AO=� �4;DP4K� S?4@4?:;DP4� D� H��� CA5=� D<=54� A<�?DT� �;=F3=��
5D@4� D� <:54T4� @:BD� �A� C:<�?D� B:F� C�=� 5=J:� �A� �=� 3D� �:H:;D�H:�=?D?D�
A� �:�5A�� �;=F3=5DLDK� D4@:� 5=H:;:O5:� CD�<=5DK� ND?D� �A� D� C:?D3D>@D�
;:Q=� D� ACAF34?D� �A� �=� D� A� 4@LDB=� ;=P=J4� E4<4T4�� �4G4?:�3K� CD�45DT�
C:H434@4� :� 3:<=� 5=<4�� �5:J:� �=� C�D>4� @4@:�B=� C�:34� �43=B4� �=54H:;DP�
H:?4ED:� A� �D�4>� H4� �� ND�4>@D<� C:C:;D<4� �C�=<4� NA5A�� S�:34� �43=B4K�
<=QA3D<K� 5DB=� H:?4ED:� A� �D�4>K� 4?D� B=� <:J4:� H4� D<4� @4@;DT� ;=E4� �4�
�D�>=<K� A3:?D@:� C�=� F3:� �A� D� �=54H:;DPD� C:�=@?:<� DE� �D�>4�� �43D<K�
<5:J:� �=� C�D>4� @4@:� B=� AE� �4�4Q:�Q=;A� NA5A� C:C� u:�Q=� �ABD>DP� DE�
��=?4� [{D@:3=\� �4� T4BHALD<4� ND:� 54>D5D:� :@:� >=3�H=�=3� 3�=FI=;DT�
3:C:;4�� S:� B=H5:B� ;=�EDBDK� :5� B=� �� 3D<� 3:C:;D<4� D� OAHD<4� T3=:� H4� DfH=�
A� C:<:P� A�345DLD<4� A� ��NDBDK� 4� C:� H�AJ:B� H4� A�3454@� C�:3=J5=� D� 54�
?=;A� �3�45A� ��D5=K� 3B�� H4� C:NA5D� D� �D�4>�� � =J4� �A� :C3AGD?D� �A�LD<4�
�D34�� �:;4>� DE� {D@:34� D� �D34�� �?DP� DE� M=@:;DP4� H4� H�GD� ;=EA� �4�
T4BHALD<4� D� H4� �C�=<4� NA5A� A� �D�>AK� 3=� �A� �A�LD�AT;43D?D� C:C4� u:�Q4�
D� N�434� <A� D� :N:BDLA� C:JAND?D�� S:C� u:�Q=� B=� <:J4:� H4� ;:HD� @4@;A�
4@LDBA� A� ;�=<=� C�;:J� D?D� H�AJ:J� ��C�@:J� A�345@4K� 4?D� I=J:;4� C:JDNDB4�
B=� ND?4� 5=F3:� H:L5DB=�� �:<5D>@D� C4�:T� J�� �4;:� �4;DP� B=� <DFO=I4�
[A� �;:<� �A@:CD�A� ]{�@;4� �:;5DL4^\� H4� B=� C:C� u:�Q=� C:JD5A:� A� ;�=<=�
N:�45�@:J� 54<=�5D@4� �NHA��4T<45�C4F=� [.tYn-.tYt\K� @:BD� B=� 54�3:B4:�
H4� D�@:�=5D� T4BHA@=�� �� �34�:B� 4�TD;D� �4�4B=;�@=� <D3�:C:?DB=� ;DH=:� B=�
J�� �4;DP� CD�<:� �4� C:3CD�D<4� F=�3:�DL=� ND�>45�@DT� C:C:;4� @:BD� <:?=�
;?4HD@A� H4� �=� @:H� C4F=� E4AE<=� E4� C:C4� u:�Q4� H4� 5=� ND� ND:� C:�=>=5�
H:@� :5D� 34<:� H:QAK� 4?D� B=� C:C� u:�Q=� C:�=>=5� C�=� 5=J:� B=� �3DJ?:�
3:� CD�<:�.\

�5:J:� �=� D� A� �:I=<� �D�>A� C�D>4� :� �3�4H4ID<4� :H� @AJ=� D� A� 3:@A�
.t� D� ./� ;=@4�� �4� �:�:J:;A� DE54H� ��4BD54L4� D<4� ;:H4� @:B4� �=�E:;=� �NB=J�

•H� �� Z(34� )*)(� [1� [Y4/Z4,LOL� +L,L\L� .(5(Y(-4� L� [Z*-*\L� [4� (� O-)YL� cLM4� YL/4 �
5(Y(-*� 1� -*[N-*YL� (� 3*,*[ZL-1� �(3,LOLz� )(h*� M4� ,*[)(-(� cLZL� (ch*Y•4,*I

W•
































































































































































































































































































































