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



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

	�� ����������������	

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

� � � � � � � � � � � � 	 �

����	��,�	��� - � � � � � . �

����+�"� �� !/� 0 1 2 3



4 � ��� 550627�8921639:

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

-� �� 	��� ���� 	�	 �./ ��0� �������'���� 	 �	1���	�� 	���������	0� ��� ����2� 	� �� �� �� * ���3
��� �� 	 � � � � � �� �� 	0�� � ��� � � � � � � � � ��  �� �������		� ������ ������� ����*���	��/��0� �	��' �
� �4	��2��0� ����� ��� 	��	 ���� .�� �� 	0� ��������	0� ����� ��� �����2���� �����	����	1���	� �
��	 �	4�� ���	 ����2��'��� ��� 	1��������� ��� 	 ������	���		� ����.��	 �	� 4� ������	��� * ������3
�� 	 � � ��� .� �.� �

-����� �� ��	����� �����������	1���	�� .����	0� ����	���		� � ��� ��� � � �� �� �� ���4. �
����� �� �� � ���� �� � /���� �������� 	� � ���� ���� *����� 5 ������ ��	*��	�� ����6��� �
��� ��� �� ��� 	 ��	 �.� ������������ � �� �������'���6 	������ 	� �� ��.�0������ �	����� ��� � �� 	3
1	�� �	�.*��� 	� ���0����	�� ����	� 	� ������ ��0���� � �� �� *��������	*	� ����� �� 	0*	� �
-� � ��.�2�������� ��������� 	1��� 	��� � �� ����� ��� 	1��� 	 ��� �	 ������'� �4	��2�� �� 	� � �.�	 � �
	 ��� ������ 	 � � �� ���0/��0� ����� ��� ����������������	�0� 	� ��� ��������������	0� 	� ��	���	��0 �
��� �� 	 � �� �� 	 �� � � � � � � � � � � � � � ��� ��������	��*� ����������������	�

+���	4� 7�� 	��/ ����4	�� 8��� ��	���� � 	 � � � � � . � � 9 � ��%� �����

������� � � �� � �� � � 	 '( � � ��� )�� � �� � �* ������ :� �� ��� ( �� � � � � � :��  �� +�� ������	��� �
��� � �� , ���� �

����� 	 � � � � � � � 	 � � � � � � � � � � � � � � � � � � � � � 	 !



� � � � � � � �

�  � ; �< �=< �>$ '$? +"$  � $� " �& @;  "+* �=; ! ( � � !A � � *B  � $++;  � �C!*$D�
@�+; �*$E� 0�F 03� ;  A /6! � A ! " )  � @��+? A� @� �<* � ' *BE� ' !@!+ �C � @�" ! 'BC!GA/�
?A�� *  � � ! � � '  � ( !% � ) ! * ! � � ( ; ! � !G A � ( � ;HI $&$� @�A *#$! ;H*B&$� �  +J �K
+!&$� * >A$� $� <� �G? <� � < ! ' ! 6 � � �LA�&J � � ! ;H*  %I   � � ! 'C$A$ � *  >AD*�%�
@��&BI ;  * * �+A$� �  +@J( ;$"$� +CD ' ! * � � +� CB DC;  *$  & � $� CC�� �& � C� � ! ' � ! K
(�A"J� * �CBE� ' ! ;  )  % � $� &  +A� � � ) �  *$%� C� �A; � )  *$DE/� @� �+A$; !GM $E�
@�� �J"A$C*JG� A� ;M J6� �+� (  * * � � ( � ;HI �%� $*A �  +� @�  �+A!C;DG A� �A; �K
)  *$D� & ' � ' �%+" �<� � " �&@; "+! / � I $ � � " � � � ! 'C$AB  � C� �CJE� "�J@*BE�
�  <$�*!E�F � &  <! *A$" ;$* � �$DE� � � ;HI �< � � $� � ! ; � < � � � !C " ! ' ! 6 � � � �
� ! * *B&� (J �  *$D� <;J( � "$E� + "C ! ) $ * � $� AC � �BE� CB( � �+�C� < �D '  CB E� CJ ;K
"!*�C/� J+A!* �C;  * � / � ?A�� &  ' � ' �%+"$ � �A ; � )  *$D� � !+@� �+A� ! *  *B � A ! " )  �
$� C� �  @�  ++$�**BE� ' �* !E6

� ! ? ! ; � � $ 'J? *$D� &  ' � ' �%+" �<� � " �& @;  "+ ! � �A* �+$A+D� "� " �*#J� @� � I K
;�<� � +A� ;  A$D6� � � * ! " � � �  A ! ;H*B  � $++;  � �C !*$D� @� �C� �$ ;$+H� ;$ I H�
@�+; � J+A!* �C;  *$D� C� � '  � ( !% � ) ! *  � � �C A+" �%� C; !+A$6

� ; D � CB DC;  *$D� @ �+@ "A$C� *  >A <! ' � * �+* �+A$� & ' � ' �%+"$E� �A ; � )  K
*$%� �  +@J( ;$"$� (B;$� @� �C �  *B � < � ; �<�=< �>$ '$? +"$  � $++;  � �C!*$D�
* " �A� �BE� � ( ; !+A %/� !� A ! " )  � A & !A$? +"$  � � ! ( �AB � @�� $ 'J? *$G� ;$A�K
;�<$$� $� +A � !A$<� !> $$ � &  ' � ' �%+"$E� �A ; � )  *$%� � '  � ( !% � ) ! * !N�
@! � ! ; ;  ;H* � � +� LA$&� �+JM  +AC;D;$+H� (J � �CB  � � ! ( �AB � @� /�@ �  �  ;  * $G �
@ �+@ "A$C� *  >A <! ' � * �+* �+A$� � ! ' ; $?*B E� � !%�* �C6

�� " !?  +AC � @ �C� �?  �  � *BE� ' ! � ! ? � CB �C$<! ;$+H� @�$+"$� ' ! ;  )  % �
* >A$� C� @ +?!*BE� @; !+A!E � ! ;H(+" �<� � D �J+! � $� �A?!+A$� +�  � *  %� G�B6�
�  �+@ "A$CB� )  � *  >A <! ' � * �+* �+A$� " ! � ( � * !A*B E� $� � �J<$E� @;�A*BE�
A�  M $* �C!ABE� @� � � � � � � � @�+;  � *$E� OF 0�� ;  A � �+A!C ! ;$+H� C* � @�;D� ' �  K
*$D� $++;  � �C!A ;  %6

� ;$A ;H* �  � C�  & D� (B;$� *  $ 'C +A*B� ' ! " � * �&  � * �+A$� @� �+A� ! *+AK
C **�<�� � !+@� �+A� ! *  *$D� & ' � ' �%+"$E� �A ; � )  *$%� $� �+* �C*B � <  � ; �<�K
< �E$&$? +"$ � J+; �C$D/� @� �AC � ) � !G M $  � * ! ;$?$ � ( ; !< �@�$DA* �%�
�(+A!* �C"$� � ;D � � ( � ! ' �C ! * $D � $� +" �@; *$D� * >A$� $� < ! ' ! � C� *  " �A� �BE�
'�* !E� � '  � ( !% � ) ! * ! 6� � � � @�+;  � *$E� ;  A� @!;  �< �<� !>$? +"$  / � @!;  �A "=�
A�*$? +"$ /� > !#$ ! ;H* �=;$A� ; �<$? +"$  / � +A�J"AJ�* �=A "A�*$? +"$ � $�
" � ; ;  "A� �+"$  � +C�%+AC!� &  ' � ' �%+"$E� �A ; � )  *$%� �  A ! ;H* � � * � $ 'J?! ;$+H6

�� 0157F 015O� <<6� *! � �  C � * �& � � ! C " ! '  � $� C� � �+A�?*�&� � �  � " ! C K
"! 'H � (B ;$� CBDC;  *B � @� �&B I ;  * *B  � ' ! ;  ) $ � * >A$� $� < ! ' ! � C� " ! � ( � * !AK
*BE� A�  M$**BE� " � ; ;  "A � � !E � &  ' � ' �D/� ?<�� @�+;J ) $ ; � � �+* �C!*$  & � � ;D �
@ �  +&�A�! � � ! *   � + ; � ) $CI $E+D� @�  �+A!C;  *$%� �A* �+$A ;H* � � @ �+@ "A$C�
* >A <! ' � * �+* �+A$� & ' � ' �%+"$E� �A ; � )  *$%� � '  � ( !% � ) ! * !6� � !& �  �+  �H  'K
*� � C*$&!*$  � (B ; � � � ( � !M  * � � *!� " �&@; "+* �  � $ 'J? *$ � LA$E� �A; � )  *$%6

�� A ? *$ � @�+; � *$E� 0�F 03� ;  A � !CA� �B � � ! * * �%� & �* �< � !> $$ � ' ! * $ K
&!;$+H� �  A ! ;H*B& � " �&@; "+*B&� $++;  � �C!*$  & � & ' � ' �%+"$E� �A; � )  *$%�
� '  � ( !% � ) ! * !6� � &$ � @��C �  * � " �$A$? +"$%� ! * ! ; $ ' � $� * !J?* �  � � ( � (M  *$ �
( � ;HI �<�� $� � ! ' * � � ( � ! ' * �< � � < � ; �<�=< �>$ '$? +" �<� � & !A � $ ! ; !6

�� #  ;HG� $'J? *$D� ;$A� ; �<$? +"$E� �+�(  ** �+A %� & ' � ' �%+"$E� �A ; �K

�



)  *$%/� E ! � ! "A  � ! � $E� � !+@��+� �PQRSSQSS� C� � , �  ++$�@$BE� ' � * !E/� @� �<* � 'K
*�%� �# *"$� $� �@�  �  ;  *$D� * !@� !C;  *$D� @ >A <! ' �@�$+" �CBE� �!( �A/� �  K
A! ;H* � � $++;  � �C!*B � C+ � $ 'C +A*B � C� @�  �  ; !E � � '  � ( !% � ) ! * ! � <�D'  CB �
CJ;" !*B6

� �& @;  "+ � @�;  CBE� L"+@ �$#$�**BE� $++;  � �C!*$%/� AM !A ;H*B%� ! * !K
;$ ' � $� � ( � ! ( �A " ! � < � ; �<�=< �>$ '$? +"$E� & !A �$ ! ; �C /� !� A ! " )  � � !* *BE�
�@��* �<� /� @! � !&  A�$? +" �<� / � @�$+"�C�<� � $� � ! 'C � �?* �< � � (J �  *$D� � ! ;$ �
C� '& � ) * �+AH� J+A!* �C$AH� < �A "A�*$? +"$%� �  ) $& � $� @!;  �< �<� !>$? +"$ �
J+; �C$D� * ! " �@;  *$D� & ' � ' �%+"$E� �A; � )  *$%/� $E� +A� !A$<� !>$G /� >!=�
#$ ! ;H* �=;$A� ; �<$? +"$  / � < �A "A�*$? +"$ /� < �E$&$? +"$ � $� � �J<$ �
�+�( ** �+A$6� �  ' J ;HA!AB � LA$E� � ! ( �A � �+C M !G A+D� C� � !* * �%� &�* �<� !>$$6

� ; !CB � $� � ! ' �  ;B � & � * �< � !>$$ � � !+@�  �  ;DG A+D� &  ) � J � !CA� � !&$ � C�
+;  �JG M  & � @� �D� "  T� CC �  *$  � $� < ; ! C ! � U� * !@$+!*B � �6� �6� � ;$=� ! �  / �
�6� �6� � E&  � �CB&� $� �6� �6� �  %* ! ; �CB & /� < ; !CB � UUU� $� VU U U� F� �6� �6� �;*=�
� ! �  � $� �6� �6� �  %* ! ; �CB & /� < ; !CB � UU� $� UV�F ��6� �6� � ; $=� ! �  / � �6� �6� � E&  K
� �CB&/� �6� �6� �  %* ! ; �CB & /� �6� 	6� � EC � �$  CB& � $� � 6� �6� � ' !  CB & /� <;!CB�
V/� VU� $� V UU� CB@�;*  *B � �6� �6� � ; $=� ! �  / � �6� �6� �E& � �CB&/� �6� �6� �  % * !K
; �CB&/� �6� �6� � ' !  CB & � $� �6� 	6� �EC � �$  CB&6

�� +@$+" � ; $A  � !AJ �B � @�$C� �DA+D� C� �+* �C* �&� & � * �< � !>$? +"$ �A�J�B/�
" !+ !G M $  +D� $ 'J? *$D� &  ' � ' �D � � '  � ( !% � ) ! * !6



� � � � � � �

� � � 	 � � � � � � � �4W�� � � � 	 � �
� � � � � � � � � � � � � 	 � � � � � � � � � � � � � � � � � � � �

�  > A <! ' � * �+* �+AH� & ' � ' �%+"$E� �A; � )  *$%� � '  � ( !% � ) ! * ! � @�$C;  K
" ! ; ! � C*$& !*$  � $++;  � �C !A ;  %�  M � C� @� � I ; �& � +A�;  A$$6� � +A� �$G � $ 'JK
? *$D� LA$E� �A ; � )  * $ % X � & � ) * � � � ! ' ( $AH� *! � *  +" � ;H" � � LA!@�C/� �A ;$? !G K
M$E+D� � � J< � �A� � � J<! � * � A � ;H" � � +A @ *HG� �  A! ;H* �+A$� $++;  � �C!*$D/�
@�� $� #  ;  * !@� !C;  * * �+AHG 6� �� @ �CB  � <� �B � �+�( �  � C*$&!*$  � � ( � !M ! ; �+H�
*!� $ 'J? *$ � +A � !A$<� !> $$ � &  ' � ' �%+"$E� �A; � )  *$%� $� ?!+A$?*� � * ! � A  "K
A�*$"J� � !%�* �C/� <�  � � !+@� �+A� ! *  *B � LA$� �A; � )  *$D6

�  �CB & � $++;  � �C !A ;  & � &  ' � ' �%+"$E� �A ; � )  *$%� � '  � ( !% � ) ! * ! � (B;�
�6� �6� � ($E� 80O75/� 0O2�:/� " �A� �B%� $ 'J? ! ; � +A� !A$<� !> $G � &  ; �CBE� $�
G�+"$E� �A ; � )  *$%� Y <�=� �+A�?* �<� � � !C " ! ' ! / � !� A ! " )  � �@$+!; � CBE��B�
<��G?$E� <! ' �C� $� * >A %/� @�$J� �?  **BE� "� @ ; !+A!& � � ! * *BE� �A; � )  *$%6�
�+�( �  � C*$&!*$  � �6� �6� � ($E� J �  ;D ; � CB E� � !& � * >A$� �B �B � '$* �$*+" �<� �
8�$ ! ' ! *+" �< � : � � !%�* !6

�  > A <! ' � * �+* �+AH� & ' � ' �%+"$E� �A ; � )  *$%� �B �B � '$* �$*+" �<� � � !% �K
*!� �+C M  * ! � A ! " )  � C� � ! ( �A !E � �6� � 6� � � * I $* ! � 80O13:/� � 6� �6� � ! � ( �A=�
�  =� ! � *$ � $� �6� Y I "$* ! � 80O15F 0O1O:6� �� 0O1OF 01�9� <<6� C� � !%�* !E � �B=�
�B � '$* �$ � $� � $ ;D '$*+" �%� " �+B� C� &  ' � ' �%+"$E� �A ; � )  *$DE� @��C� �$ ; �+H�
@ �C� � � ! 'C  � �? * �  � (J �  *$  � * ! � *  >AH6� �  ' J ; HA !AB �  <�� � ( � (M  *B �
�6� �6� �C$A"� � 801�5:6

�� " � *#  � ZUZ� +A� ;  A$D� $ 'J? *$ & � ; $A �+A� !A$<� !> $$ � & ; �CBE� �A ; �K
)  *$%� � ! ; �< � � � ! C " ! ' ! � ' ! * $ & ! ; +D � �6� � ! ;  *A$* �C � 80O1�:6

�� * ! ? ! ; ! � ZZ� +A� ;  A$D� �A* �+$A ;H* � � ( � ;   � J<;J ( ;  * *B  � < � ; �<$? K
+"$ � $++;  � �C !*$D� @� �C� �$ ;$+H� * ! � G<�=C�+A�?* �&� @�<�J)  *$$ � � � ;HI �< � �
� !C " ! ' ! 6� �6� �6� � �< � ! * �C$? � 801�3:� + �+A!C$; � +E & !A$? +"JG � " ! �AJ � � ! + K
@��+A� !*  *$D� &  ' � ' �%+"$E� �A ; � )  *$%� � �$ " !+@$%+" �=� J ($ *+" �%� � ( ; ! K
+A$� $� �  C � * �<� � � � (B +A!* ! � $� * !*  + � *!� *  � @�?A$� C+ � CBE� �B � * >A$� $�
<! ' !6

�6� �6� � �< � ! * �C$? � � ! ' � ! ( � A ! ; � @ �CJG� +E &J� +A� !A$<� !> $$ � &  ' �K
' �%+"$E� �A; � )  *$%/� " �A � � !D � @� ' )  � (B ; ! � ' * !?$A ;H* � � JA�?*  * ! �
�6� �6� �J ( "$*B&� 80109F 0107� <<6:6� �6� �6� �J("$* � @� �C ; � �  A ! ;H*JG � < �K
; �<$? +"JG� +[  & "J � C� + C � �= ' !@! � * �%� ?!+A$� �@I  � � *+" �<� � @� ;J �+A� �C! �
$� +&  ) *BE� +� * %� J? !+A" !E � �  C � * �< � � � � (B +A!* ! / � <�  � CB DC$; � $� �@$+!; �
�D� �  +A +AC **BE� CBE� � �C� *  >A$6� �� 0103� <6� C� 9 F 5� "& � C�+A�?*  � +6� �$;H=�
&$;$� 8*!� A  � � !+  � �6� � � ' ; J? !%:� (B ; � @��%� * � I J �> � <;J($* �%� 35/5� &/�
� !CI $%� @�$A�"� * >A$� $'� +!*A�*+"$E� �A; � )  *$%6

� 'J?  *$  & � A "A�*$? +" �<� � +A� �  *$D� � � ;HI �< � � $� � ! ; � < � � � ! C " ! ' ! �
' ! * $& ! ;+D� �6� �6� � +C ! ; H � � 80105:6

;� -� ������� ������ 	��������0� �����0�	 �� 	�.1������	� * ������ �� 	 �� ��� �� �� 	 � � � ���3
����� ���� �� �������*� <� ��1�	� �� �� 	0� 	�� ��� �������������	�

5



\A$&� $+? �@BC! A+D� @ �CB%�F� � � �  C� ;G #$�* *B%� LA!@� < �; �<$? +"$E�
$++;  � �C!*$%� � ( ; !+A %� � !+@� �+A� ! *  *$D� &  ' � ' �%+"$E� �A; � )  *$%� � '  �K
( !% � ) ! * !6

� �+ ;  � J+A!* �C;  *$D� C� � '  � ( !% � ) ! *  � � �C A+" �%� C; !+A$� *!?$*! A+D�
*�CB%� LA!@� < � ; �<$? +"$E� $++;  � �C!*$%6� �� A ? *$ � 013�F 01��� <<6�
@� �$ 'C� �$ ;$+H� < � ; �<�+[  & �?*B  � $� @�$+" �C�=� ! 'C � �?*B  � � !( �AB/�
C� " �A� �BE� @�$*$& ! ;$ � J? !+A$ � �6� �6� �J("$*/� � 6 � �6� � � ;J(DA*$"�C/�
�6� �6� � �< !?  C/� �6� �6� �  (  � / � �6� �6� � $ �?$*" /� �6� �6� � $IJ*$*!/�
�6� �6� ] �!A+"$%/� �6� �6� �  *< ! �A  * / � �6� �6� � �C ! ;  C+"$%/� � 6� �6� � �*GI C=�
+"$%/� �6� �6� � J " ! I  C$? � $� � �6

�� �  ' J ;HA!A � @� ;J �  A! ;H*B E� $� �  A ! ;H*B E� $++;  � �C!*$%� (B;� �
' * !?$A ;H* � � JA�?* * � � <  � ; �<$? +" �  � +A� �  *$  � �A �  ;H*BE� ' �* � � � ;HI �<� �
$� � ! ; � < � � � ! C " ! ' ! � $� CBD+* *B � *  " �A� �B  � C�@��+B� *  >A <! ' � * �+* �+A$�
&  ' � ' �%=" !%* � ' �%+"$E� �A; � )  *$%6

�  �$ � � � 01��F 019�� <<6� E ! � ! "A  � $ 'J  A+D� + � !C*$A ;H* � � I$� �"$&�
� ! 'C$A$ & � C� � '  � ( !% � ) ! *  � <  � ; � < �@�$+" �CB E//�� ! 'C  � �? *BE� $� *!J?*�=�
$++;  � �C !A ;H+"$E� � ! ( �A � * ! � *  >AH� C� �+* �C* �& � C� � �+A�?*�&� � '  � ( !% �K
) ! *  / � !� A ! " )  � $ 'J? *$ & � ; $A �+A� !A$<� !> $$ � $� *  >A * �+* �+A$� &  ' � ' �%K
+"$E� �A; � )  *$%� @!� �A�  ;H*BE� @; �M ! �DE � � � ;HI �< � � $� � ! ; � < � � � !C" ! ' !6

� ; ! * �&  � * !D � < � ; �<$? +" !D� + [  & " ! � C� �+* �C* �& � @� �C� �$ ; !+H�C� � � $K
"!+@$%+"�=�J($*+" �%/� �@I  � � *+" �%/� ]  & !E$* �=� � (B+A!*+" �%� $� ��=�
) $ * �J �+" �%� � ( ; !+ADE� �6� �6� � J ( "$*B&/� �6� �6� � $ �?$* " �& /� �6� �6� � $ I JK
*$*�%/� �6� �6� �  (  � �& /� �6� �6� � �C ! ;  C+"$& /� �6� �6� � ; $=� ! �  / � �6� �6� �!$=�
*B&/� �6� �6� ^ B (B" / � �6� �6� � J ; ; !  CB & /� �6� �6� � �&$*�CB&/�
�6� �6� �+ *  CB&/� �6� �6� � ;  M  CB&/� �6� �6� � & $A�$  CB & /� �6� �6� � !++� C$=�
? &/� �6� �6� � � ; $# "$& /� �6� �6� � � � � *$*B&/� �6� � 6� � JA" ! � ! � '  / �
\6� ] 6� ] $E ! ;$ (  % ;$ � $� � �6� � ! � � ! ; �& � � ! C " ! '  �F ��6� �6� � ;$ CB&/
�6� �6� � � ; �C"$*B&/� �6� �6� � !> >  *< � ;H#  & / � �6� �6� �  *<! �A * �& /�
�6� �6� �$A" �C+"$&/� �6� �6� � ! �  *# �CB &/� �6� �6� � � ; �C"$*B&/� �6� �6� �!$=�
*B&/� �6� �6� � ; $=� ! �  / � �6� � '$ ' (  " �CB &/� �6� �6� 	 $E�&$ � �CB&/� �6� �6� �  � *K
AH CB&� $� � �6

� �@��+B� +A� !A$<� !> $$ /� A "A�*$"$ � $� *  >A * �+* �+A$� & ' � ' �%="!%*�=�
' �%+"$E� �A ; � )  *$%� Y <�=� �+A�?* �<� � � ! C " ! ' ! � + � !C*$A ;H* � � I $ � � " � �
�+C M *B � C� A �J � !E � �6� �6� � J ( "$* ! � 801�9:� $� �6� �6� � $ �?$* " ! � 801�5:6

�� ��=E� <� � !E� @!� Y <�=� �+A�?* �& � � ! C " ! '  � C� ' � * !E � � ! 'C$A$D� & ' �K
' �%+"$E� �A; � )  *$%� C� *  ( � ;HI �& � � ( [  &  � @� �C� �$ ;$+H� A ! " )  � @�; CB �
< �>$ '$? +"$ � � ! ( �AB � �6� �6� �  �B *+"$&/� �6� �6� � � �>   CB& � 8& !DA*$" �K
C!D � + [  & " ! : / � �6� �6� � � � *  CB&/� �6� �6� ^ !AJ � �CB & /� �6� �6� 	J&$"D*�&�
8L;  "A � � � ! 'C  � � ? *B  � � ! ( �AB :� $� � �6

� ;  �J  A � �A& A$AH/� ?A�� C� LA�� C�  & D� �+* �C*B&� *  >A <! ' � * �+*B&�
� ( [  "A �& � C� � ! ' �  '  � &  ' � ' �D � +?$A!;$+H� "G ;G ;$*+"$ � @ +?!*$"$� !;H(=�
+"�<� � D�J+!6� � ; D � $'J? *$D� $E� *  >A * �+* �+A$� *! � *  " �A� �BE� @; �M ! �DE�
Y <�=� �+A�?* �<� � � ! C " ! ' ! � (J �$ ;$ �  �$*$?*B � @�$+"�C�=� ! 'C � �?*B  �
+ "C! ) $*B 6� �� LA�%� # ;HG� C� 01�5F 01�7� <<6� *!� @; �M ! �$ � � $ * !< ! �B � (B;$�
' ! ; � )  * B � @�$+"�CB � + "C ! ) $ *B � 3�O� $� 33�/� " �A� �B  � ; $ "C$ �$ � �C !*B � @��
A E*$? +"$&� @�$?$*!& � @�$� ' ! ( �DE � +� �AC A+AC ** � � 05��� &� 8&!%" �@+"!D�
+C$A!: � $� 3�O3� &� 8C �E$� "�J*+"�%� +C$AB:6

�� 019�F 0193� <<6� C� & ' � ' �%+"$E� �A ; � )  *$DE� *!� @; �M ! �$ � ] J � ! ! ( ! � �
8 � �C  A! ( ! � : � @� � (J �  * � � ?  AB �  � +"C! ) $*B /� " �A � �B  � C� � ! ' �  '  � "G;G=�
;$*+"$E� @ +?!*$" �C� ! ;H( ! � � ( * ! � J ) $ ;$ � *  ( � ;HI JG � ' ! ;  ) H � * >A$6

�� @�+;  C�  **B%� @ �$ � � � $++;  � �C!*$D� ;$A �> !#$%� $� *  >A <! ' � * �+* �K
+A$� &  ' � ' �D � C� � �$ " !+@$%+" �=� J ($*+" �%/� ]  & !E$* �=� � (B+A!*+" �%� $�
�@I  � � *+" �%� � ( ; !+ADE� (B ;$ � C� ' � ( * �C;  *B6

�  A ! ; H* B  � < �>$ '$? +"$  � � ! ( �AB � +� #  ;HG� CB DC;  *$D� ; � " ! ;H*BE�
+A�J"AJ� � C� ' � * !E � � ! 'C$A$D� &  ' � ' �%+"$E� �A ; � )  *$%� C� � �$" !+@$%+"�=�
�J($*+" �%/� �@I  � � *+" �%/� � $ � �C ! ( ! � + " �% � $� ?!+A$?*� � ]  & !E$* �=� � (B+K
A!*+" �%� � ( ; !+ADE� @��C� �$ ;$+H� �6� �6� ^ $&  ;H ' � * �& /� 	6� �6� � IA!%"$*�%/�
� 6� � 6 � 	  �  I " � / � �/� � / � � J � *  CB & � 8<� !C$&  A�$? +"$  � � ! ( �AB :/

�



�6� �6� � !CHD; �CB & /� �6� �6� ]  �& ! * �& /� �6� �6� �  C$ /� �6� �6� � < ! � ) ! *D*#  & /�
�6� � 6� 	 �  (J" �C�%/� �6� �6� � �+@ ; �CB & � 8+ %+&� � ! 'C  � �?*B  � � ! ( �AB :� $�
��6� �� �  'J ;HA!A � C� � � $ " !+@$%+" �=� J ($*+" �%/� � $ � �C ! ( ! �+ " �% � $� � $) *  =�
"J�$*+"�%� � ( ; !+ADE� (B ; � CBDC;  * � �D � � @�<�  (  **BE� & ' � ' �%+"$E�
@��*DA$%6

�� 0199F 0197� <<6� *!� � � ;H I �& � � ! C " ! '  � \6� ] 6� ] $E ! ;$ (  %;$ � $
_6� �6� � � ; �C"$*B&� @� �$ 'C � �$ ; !+H� < � ; �<$? +" !D� + [  & " ! / � @� 'C � ;$CI !D �
�+C A$AH� � (M $ � C�@��+B� ;$A �+A� !A$<� !> $$ � &  ' � ' �%+"$E� �A; � )  *$%6

�� @�+;  C�  **B%� @ �$ � � � * !?$* !  A+D� �  A ! ;H* �  � $++;  � �C!*$  � &  ' �K
'�%+"$E� �A ; � )  *$%� � ! ; �< � � � ! C " ! ' ! 6 � � 'J?  *$  & � ;$A� ; �<$$� $� +A � !A$K
<�!>$$� &  ; �CBE� �A ; � )  *$%� $� < � ; �<$? +"$&� " ! �A$ � �C !*$  & � �A�  ;H*BE�
'�*� LA�<� � �  <$�* ! � ' ! * $ & ! ;$ +H� ] 6� �6� � '$ ' (  " �C � 80192:/� �6� �6� � !%*�
80192:/� �6� �6� � ;$  C� 80159:/� �6� �6� � ( � J ; ; !  C � 8017� :/� �6� �6� � ! ;$ ; �C�
80151:/� �6� �6� � ! ; ! > �C ! � 80197:/� �6� �6� � !> >  * < � ; H# � 8019O:/� �6� �6� �  *=�
<!�A */� �6� �6� � � ; �C"$* � $� � �6

�  'J ;HA!AB � @� �C �  * *BE� < � ; �<�+[  & �?*BE� $� * !J?* �=$++;  � �C !A ;HK
+"$E� � ! ( �A � @�� G<�=C�+A�?* �&J� @�<�J )  *$G � � ( � (M  *B � C� A�J � !E
`6� �6� � !%* ! � 8015� : /� @�� G ) * �& J � +" ; � *J � � � ;HI �< � � � ! C " ! ' ! �F
\6� ]6� ] $E ! ;$ (  % ;$ � 80157:6

�� 015�� <6� *! � @; �M ! �$ � � �C  A ! ( ! � � C � ' � ( * �C$;$+H� � ! 'C  � �? *B  � � ! ( �AB �
+� # ;HG� � " � *AJ �$C!*$D� J+A!* �C;  * * �%� C� "G ;G ;$*+"$E� @ +?!*$" !E�
! ;H(! � *  >AD*�%� +A�J"AJ �B � $� CBD+* *$D� @ �+@ "A$C� *  >A <! ' � * �+* �+A$�
+�  � *  G �+"$E� $� *$ ) *  &  ; �CB E� �A; � )  *$%6

� !?$ * !D � +� 015�� <6� +� #  ;HG � @��<�A�C"$� * !$ ( � ;   � ( ; !< �@�$DA*B E�
& ' � ' �%+"$E� +A�J"AJ� � @�� � @�$+" �C�=� ! 'C  � �? * �  � (J �  *$  � @� �C� �DA+D�
�  A! ;H*B  � < � ; �<�+ [  & �?*B  � � ! ( �AB � C� ]  & !E$* �=� � (B+A!*+" �%� � ( ; ! K
+A$� 8�6� �6� ] $ �$* �C/� 	6� �6� � � � I  *$ * : / � * ! � Y < �= � !@! � * �& � �@I  � � *  �
8�6� �6� � ! ( �  C : / � C� � �$ " !+@$%+" �=� J ($ *+" �%� � ( ; !+A$� 8�6� �6� ] ! � � != �
*�C/� �6� �6� � �$<� �HD*#/� �6� �6� �J+ %*=' ! �  / � � 6� �6� � !&  � � C : / � * ! � G ) * �& �
+"; �* � � � ;HI �< � � � ! C " ! ' ! � 8 �6� �6� � + !  C /� �6� �6� � ;$ C� $� � � 6: / � C� @�  �  ; !E �
� ! ; �< � � � ! C " ! ' ! �8] 6� �6� � '$ ' (  " �C/� \6� ] 6� ] $E! ;$ (  %;$ /� �6� �6� � ( � J ;K
;!  C/� �6� �6� � !% � !& �C / � � 6� �6� �E& � �C/� �6� �6� � � � *  C/� �6� � 6� � !& ' !  C �
$� � �6:6

� ! � @�+;  � *$  � 05F 3�� ;  A � < � ; �< !&$ � $� J? *B&$� � '  � ( !% � ) ! * ! � * ! K
@$+!*� � &*�<� � * !J?*BE� A�J � �C/� �+C M !G M $E� +A� !A$<� !> $G /� ;$A�; �<$G/�
A "A�*$"J� $� *  >A <! ' � * �+* �+AH� &  ' � ' �%+"$E� �A; � )  *$%� � � ;HI �< � � $� � ! K
;�<�� � !C " ! ' ! 6

�� �  ' J ;HA!A  � $++;  � �C!*$%� �6� � 6� � J ;A !* �C ! / � ] 6� �6� � '$ ' (  " �C! / �
�6� �6� � ;$  C! � $� �6� �6� �E&  � �C! / � \6� �6� � !$ � (  " �C �%/� � 6� � 6� � ! ' ! * �C ! / �
�6� �6� � ) ! C ! � � C ! / � �6� �6� � " !  C �%� $� � �6� J+A!* �C ;  * ! � ' ! " � * �&  � * �+AH� C�
� !+@��+A� !*  *$$ � ;$A�> !#$%/� !� A ! " )  � " � ; ;  "A � �+"$  � +C�%+AC!� " ! � ( � K
*!A*BE� $� A � �$< **BE� �A; � )  *$%� &  ; ! � $� G�B6

�� @�+;  � *$  � <� �B� ( � ;HI �  � C*$& !*$  � � ( � !M ! ; � +H � *!� CBD+* *$ �
A "A�*$"$/� �  <$ �* ! ;H* �%� < � ; �<$$� $� *  >A <! ' � * �+* �+A$� & ' � ' �%+"$E�
�A;� )  *$%6� \A$� C�@��+B� @� � � � ( * � � �+C M  *B � C� A �J � !E � �6� �6� � ;$=� ! �  / �
�6� �6� � E&  � �C! / � �6� �6� � !%* ! / � \6� ] 6� ] $E ! ;$ (  %;$ /� �6� �6� � C! *  + �C! /
�6� �6� ] ! � � ! * � C ! / � �6� � 6� �  %* ! ; �C ! / � �6� �6� � +& !$ ; �C ! / � �6� �6� � �$<� �HD*#/�
�6� 	6� � EC � �$  C! � $� � �6

� � ;HI $  � � ! ( �AB � @� �C� �$ ;$+H� ] 6� �6� �  EA$ CB&/� 	6� �6� � $<J � �C �%/�
�6� �6� � !#"  C$?/� �6� �6� � ;$  CB&/� � 6� �6� � $+A *<! �A  * / � �6� �6� � !C ; �C �%/�
�6� �6� � ! � JE ! * �C �%� @�� $ 'J? *$G� � !++ D**BE� ($AJ&�C� C� & ' � ' �%+"$E�
�A; � )  *$DE6

� ; D � $ 'J? *$D� A "A�*$"$ � C� � !%� * !E � � !+@� �+A� ! *  *$D� & ' � ' �%+"$E�
�A; � )  *$%� CB@�;*  * � ' * !?$A ;H*B%� � ( [  & � +A�J"AJ�* �=" ! �A$� �C�?* �<� �
$� +A�J"AJ�* �=@�$+" �C�<� � (J �  *$D� C� � � $ " !+@$%+" �=� J ($*+" �%/� ]  & !E $ K
* �=� � (B+A!*+" �%� $� � $ � �C ! ( ! �+ " �% � � ( ; !+ADE6

� � � 0151F 017�� <<6� + �  � *DD� <;J($* ! � +A�J "AJ � * �=" ! �A$ � �C �?*B E� $�
+A�J"AJ�* �=@�$+"�CBE� + "C ! ) $ * � *  � @ �  CB I ! ; ! � 03��� &/� !� &  ' � ' �%+"$ 

2



�A ; � )  *$D� C�� &*�<$E� � !%� * !E � ' ! ;  < !G A� ' * !?$A ;H* � � <;J( )  6� � �LA�&J�
A "A�*$" ! � �  @� ++$�**BE� ' �* � @�� &  ' � ' �%+"$& � +; �D&� $� +� �A*� I  *$ �
+A�J"AJ�*BE� @; !* �C� &  ' � ' �D � $� " !%* � ' �D � �+A!GA+D� * CBD+* **B&$6

� ! � @ �C�&� LA!@ � @�$+" �C�=� ! 'C � �?*BE� � ! ( �A � * ! � & ' � ' �%+"JG�
* >AH� C� � '  � ( !% � ) ! *  � �+* �C* �  � C*$& !*$  � J �  ;D ; �+H� "G ;G;$*+"$&�
@ +?!*$" !& � +�  � *  <� � ! ;H( ! / � " �A � �B  � � " ! ' ! ; $+H� &!; �@ �+@ "A$C*B&$�
C+;  �+AC$ � ?!+A�<� � $ '&  *  *$D� $E� &�M*�+A$� $� > !#$%� C� @��+A�!*+AC 6�
� � � 0152F 015O� <<6� +A�J"AJ � * �=" ! �A$ � �C �?* �  � (J �  *$  � (B ; � � + �+�  � �A�K
? *�� C� �+* �C* �&� C� @�  �  ; !E � � � $ " !+@$%+" �=� J ($*+" �%/� �@I  � � *+" �%� $�
]  & !E$* �=� � (B+A!*+" �%� � ( ; !+A %6

�� � �$ " !+@$%+" �=� J ($ *+" �%� � ( ; !+A$ � @� �C� �$ ; �+H� (J �  *$ � �@��*BE/�
@! � !&  A �$? +"$E� $� @�$+" �C�=� ! 'C � �?*BE� + "C ! ) $ * � * ! � @; �M ! �DE � � ; !& ! / �
� J � !A/� � !?& !+/� � $ ! ' ! * + " !D � & �* � " ;$ * ! ;H/� �  I ? !%/� �  <$&� !<=	  <?!%/�
� �C A! ( ! � / � � $A! ;? !%/� �D�B +J � $� �  %A!@!6� � ' � C+ <� � " � ;$? +AC!�
' ! ; � )  * * B E � *!� LA$E� @; �M ! �DE � +"C ! ) $ * � ( � ;   � 9 �a � (B ; � � ;$ "C$ �$ � �K
C!* � � @�� A E*$? +"$&� @�$?$* !&6� �� ( � ;HI $*+AC � $'� *$E� C�� C �  & D� (J �  K
*$D� $� @�$� �@� � ( �C!*$$ � �A&  ? ! ;$+H� *  > A < ! ' �@ � �DC;  *$D� � ! ' * �%� $*A *K
+$C*�+A$/� +CD' ! * *B  � + � &  ; �CB&$� $� ?!+A$?*� � G �+"$&$� �A; � )  *$D&$6

�� @�  �  ; !E � � @I  � � *+" �%� *  >A <! ' � * �+* �%� � ( ; !+A$� +� # ;HG�
C+" �BA$D� & ; �CBE� �A; � )  *$%� (B ;$� @� � (J �  *B �  �$*$?*B � +"C!)$*B �
*!� @; �M ! �DE � � $ * !< ! �B / � � !AH& !$ / � � $ �& ! "J / � �6� � �A  & ! / � � A ! I <D6� �+ �
LA$� + "C ! ) $ *B � ;$ "C$ �$ � �C ! *B � @�� A E*$? +"$&� @�$?$*!&6

�� ]  & !E$* �=� � (B +A!*+" �%� � ( ; !+A$ � @�$+" �C�=� ! 'C � �?*B  � � !( �AB�
� ;D � $ 'J? *$D� &  ; �CBE� �A ; � )  *$%� @� �C� �$ ;$+H� �CJ&D� +"C! ) $ * !& $ � *!�
@; �M ! �$ � 	 JC!N� �*$� ;$ "C$ �$ � �C ! *B � @�� A E*$? +"$&� @�$?$*!&6

� +A� �$D� $++;  � �C !*$D� & ' � ' �%+"$E� �A ; � )  *$%� � '  � ( !% � ) ! * ! � @�" !K
'B C!  A/� ?A�� � � � *  � !C*  <� � C�  &  *$ � 8017�F 0170� <<6:� �+*�C*�  � C*$&!*$ �
$++;  � �C !A ;  %� (B ; � � * !@ � !C ;  * � � * ! � $ 'J? *$ � *  >A <! ' � * �+* �+A$� A �=�
�$< **BE� �A; � )  *$%� &  ' � ' �%+" �<� � � ! ' �  ' ! 6 � �� " !?  +AC � @ �C��? �  �*BE�
' ! � ! ? � CB �C$<! ;$+H� @�$+"$� ' ! ;  )  % � * >A$� C� @ +?!*BE� @; !+A!E � !;H(+"�=�
<�� D �J+! � $� �A?!+A$� +�  � *  %� G�B/� !� @ �+@ "A$CB� * >A <! ' � * �+* �+A$�
" ! � ( � * !A*B E� $� @��?$E� @;�A*BE� A�  M $* �C!AB E� @� � � � � �+A!C! ;$+H� C* �
C*$& !*$D� $++;  � �C!A ;  %6

�  � (B ;$ � �+C M *B � ' ! " � * �&  � * �+A$ � @� �+A� !*+AC ** �<� � � !+@� �+A� !K
* *$D� &  ' � ' �%+"$E� �A; � )  *$%/� �+* �C*B � < � ; �<�=< �>$ '$? +"$ � J+; �K
C$D� $E� * ! " �@;  *$D/� @ � �AC � ) � !G M $  � * ! ;$?$  � ( ; !< �@�$DA* �%� � (+A!K
*�C"$� � ( � ! ' �C ! * $D � $� +" �@; *$D� * >A$� $� < ! ' ! � C� �A�  ;H*BE� ' �K
*!E� � '  � ( !% � ) ! * ! / � * � (B ;$� �  A ! ;H* � � $ 'J? *B� @!;  �< �<� !>$? +"$ /�
@!;  �A "A�*$? +"$ /� > !#$ ! ;H* �=;$A� ; �<$? +"$  / � +A�J"AJ�* �=A "A�*$? =�
+"$ � �+�(  ** �+A$� $� " � ; ;  "A � �+"$  � +C�%+AC! � & ' � ' �%+"$E� �A; �K
) *$%6

� �+ ;  � CB DC;  *$D� " �J@*BE� ' ! ;  )  % � *  >A$� $� < ! ' ! � C� " ! � ( � * !A*BE�
�A ; � )  *$DE� &  ; ! � * ! � *  " �A� �BE� @; �M ! �DE � � �+A�?*�<� � � �  � " !C" ! 'HD/�
� ; $ ) *  < � � $� � �  � *  < � � � �+A�" ! � �  ' " � � $ '&  *$ ; �+H� &* *$ � < � ; �<�C� ��
@ �+@ "A$C!E� *  >A <! ' � * �+* �+A$� &  ' � ' �%+"$E� �A; � )  *$%� � '  � ( !% � ) !K
*!6� � � ' *$ " ; ! � *  � (E� �$& �+AH� @ �  +& �A�  AH� � ! *   � + ; � ) $CI $  +D� @� �K
+A!C;  *$D� �� A$@!E� " � ; ;  "A � � �C � * >A$� $� < ! ' ! � $� J �  ;$AH� + �H '* �  � C*$K
&!*$ � �  A ! ;H* �& J � $'J? *$G� " ! � ( � * !A*B E� �A; � )  *$%� &  ' � ' �D6� �  �  � �
<  � ; �<!&$� C� '*$" ;$ � * �CB � ' ! � ! ? $ � @�� � ! ;H*  %I  & J � $ 'J? *$G� �+*�C*BE�
< � ; �<�=< �E$&$? +"$E� " �$A �$  C� *  > A < ! ' � � ( � ! ' �C ! *$D � $� J+;�C$%�
+"�@; *$D� $� + �E � !*  *$D� ' ! ;  )  % � * >A$� $� < ! ' ! � C� " ! � ( � * !A*B E� $� A ��$=�
< **BE� @�� � � !E6

�� @�+;  � *$  � 0�F 03� ;  A � * !J?*B  � $� @� �$ 'C� �+AC **B  � � �<!*$ ' !#$$�
�  +@J(;$"$� ' ! * $ & ! ;$ +H� " �&@; "+*B&� $ 'J? *$ &� &  ' � ' �%+"$E� �A; � )  K
*$%� � '  � ( !% � ) ! * ! � @��  +A +AC **B&� CB E� � !& � *!� � � ;H I �& � $� � ! ; �& �
� !C" ! '  / � !� A ! " )  � " �$A$? +"$&� ! * ! ; $ ' �& � $� � ( � (M  *$  & � < �;�<�=< �=�
>$ '$? +" �<� � & !A � $ ! ; ! / � C " ;G ?!D � �  'J ;HA!AB � $ 'J? *$D� ;$A�; �<$? +"$E�
�+�(  ** �+A %� @� � � � � $'� CB( � �+�C� < �D '  CB E� CJ; " ! * �C/� $& GM$E� I$��"�  

�



� !+@� �+A� !*  *$  � $� C� �  @� ++$�**BE� ' � * !E � � '  � ( !% � ) ! * ! � 8�6� �6� � " JK
(�C/� �6� �6� �  %* ! ; �C � $� � � 6 : 6

� � �&  � A�<�/� C* �CH� @��C �  *B � @�;  CB � � ! ( �AB/� * !@� !C;  * *B  � *!�
�  A! ;H* �  � 8@�+; �%*�  : � �@$+!*$  � E ! � ! "A  � *B E � < � ; �<$? +"$E� � ! ' �  ' �C �
+� @�;*B&� �A( � � �& � � ( � ! ' # �C � � ! ' ;$?*B E� A$@�C� @�� � � � � ;D� $E� " �& @;  "+K
*�<�� ; ! ( � � !A � � * � < � � $++;  � �C!*$D6

�� @ �$ � � � 0151F 012�� <<6� * !&$� (B ;$ � �A" ! �A$ � �C ! *B � � ! ' �  'B � &  ' �K
' �%+"$E� �A; � )  *$%� C� � � $ " !+@$%+" �=� J ($*+" �%/� ]  & !E$* �=� � (B +A!*K
+"�%� � ( ; !+ADE/� !� A ! " )  � $!� G ) * �& � +"; � *  � � � ;HI �< � � � !C " ! ' ! / � + C � �=�
C�+A�?*�&� +" ; � *  � � ! ; �< � � � ! C " ! ' ! � $� C� � !E$?  C!*+" �%� � � � � � 8�$+6� 0:6

� �&$& � � @�;  CBE� � ! ( �A � @�� $ 'J? *$G� &  ' � ' �%+"$E� �A; � )  *$%�
� '  � ( !% � ) ! * ! / � * !& $ � C� A ? *$ � 0�� ;  A � @� �$ 'C � �$ ;+D� " �$A$? +"$%�
!* ! ;$ ' � $� � ( � (M  *$  � �  ' J ;HA!A�C � C+ E� C$� �C� < � ; �<�=< �>$ '$? +"$E�
� ! ( �A� *!� &  ' � ' �%+"$ � �A ; � )  *$D/� CB@�;*  * *BE� C� � � $ " !+@$%+" �=� J ($ *K
+"�%/� ]  & !E$* �=� � (B+A!*+" �%/� �@I  � � *+" �%� $� � $ � �C! ( ! �+" �%�
� ( ; !+ADE/� C" ;G ?!D � (J �  *$ � $� �@� � ( �C!*$  � @�$+"�CBE� �@��*BE� $� � ! ' K
C � �?*BE� +"C!) $*6

�� �  ' J ;HA!A � " �&@; "+*BE� $++;  � �C!*$%� * !&$� @��C �  * � � � !%�*$K
� �C!*$ � A � �$A� �$$ � � '  � ( !% � ) ! * ! � @�� @ �+@ "A$C!& � *  >A <! ' � * �+* �+A$�
& ' � ' �%+"$E� �A; � )  *$%/� CB �  ;  *B � $� �  " �&  * � �C!*B � "� � ! 'C  � "  �
* !$( � ;   � ( ; !< �@�$DA*B  �+A�J"AJ�B /� C� < � ; �<$? +" �& � � ! ' �  '  �" �A� �BE� J? !K
+ACJGA� C � '& � ) *B  � 8C� �+* �C* �&� " ! � ( � * !A*B  : � " � ; ;  "A � �B � * >A$� $� <! ' ! / �
' ! ;  < !G M $ � C� � ! ' ;$?*B E� +A� !A$<� !> $?  +"$E� $ * A �C ! ; !E � &  ; ! � $� G�B6

�� +C A � * �CBE� � ! * *B E� �+JM  +AC;  * � � (J �  *$ � @�$+"�CBE� $� � ! 'C  K
��?*BE� +"C! ) $ * � * ! � &  ' � ' �%� C� @�  �  ; !E � � �$" !+@$%+" �=� J ($*+" �%/�
�@I  � �*+"�%/� ]  & !E$* �=� � (B +A!*+" �%� � ( ; !+A %� $� + C � �=C�+A�?* �<� �
@� �<� �HD� � ! ; �< � � � !C " ! ' ! 6

�� @ �$ � � � 017�F 0171� <<6� *! � A�  E� @; �M ! �DE � � �$ " !+@$%+" �=� J ($ *K
+"�%� � ( ; !+A$� 8�  <$&� !<=b�  <?!%/� �  I ? !%/� � ;c!&!:� @� � (J �  * � �D � � + " C ! K
)$*6� �� *  " �A� �BE� $'� *$E� C� @��# ++ � (J �  *$D� $� �@� � ( �C!*$D� (B;$�
�A& ? *B� *  > A < ! ' �@� �DC;  *$D� *  �  � " � � @� �&B I ;  * * �< � � ' * !?  *$D6

�� � $ � �C ! ( ! �+ " �% � � ( ; !+A$� (J �  *$  �@� �$ 'C � �$ ; �+H�C�+A�J "AJ � !E � 8 � � != �
*�C+"/� � �C  A;D� /� � �+A6� � < � ) ! (  �B /� � $ �=� ! I $ � / � � � � +J * ; B 6� J � ! � E !$ ; B : / �
@� �<�A�C;  **BE� "� < ;J ( � " �&J � (J �  *$G � C� �+* �C* �& � + %+&� � ! 'C � " �%6

� ! � @; �M ! �DE � � � ! * � C+" / � �G ; ;G � ) ! / � � $ �= � ! I $ � � $� � ! ' ! * ( J ; ! < � C��
C+"�BA�%� ?!+A$� � ! ' �  ' ! � C �E*  <� � &  ; ! � @�&$&�� A �  M $* �C!AB E� @�� � � �
$& GA+D� CJ; " ! * �<  * *B  � � ( � ! ' �C ! * $D/� " �A� �B  � ' !&  M !G A+D� A � �$< $=�
*B&$� $� " ! � ( � * !A*B & $ � �A ; � )  *$D& $ � C� +A� � � *J � �  <$ �* ! ;H* �<� � @�<�JK
)  *$D� +"; ! �? !+A�+A$6� �� LA�&� )  � * !@� !C;  *$$ � JC ;$?$C!  A+D� $� & �M K
*�+AH� " ! � ( � * !A*B E� @� � � � � C� � ! ' �  '  � C �E*  <� � &  ; !6� �� +CD'$ � +� LA$&�
� ;D� ' ! ; � )  * $ D � @�$+"�CBE� +"C! ) $ * � *!� *  >AH� $� <! ' � (B ; ! � �  " �&  * � �C !K
*!� � �C  A ;D �+" !D � + " ; ! � " !6� � �$ � (J �  *$$� $� �@� � ( �C!*$$ � C �E*  &  ; �CBE�
A�  M $* �C!ABE� $ 'C +A*D" �C� *! � @; �M ! �$ � � �C  A;D� � �A& ? *B � @�$A�"$�
* >A$/� < ! ' ! � $� C� �B � +� �  ($A!&$ � +� �AC A+AC ** � � 0�F 05� A/� 5�F 2�� AB+6� &��
$� �5�F 95�� & �� C� +JA"$6

�J �  *$  & � J+A!* �C;  * � � �  ' " �  � JC ;$? *$ � C� + C �* �& � * !@� !C;  *$$ �
8C� +A�� �*J � � J �$*+" �%� �  @�  ++$$:� & �M*�+A$� A �  M $* �C!AB E� " ! � ( � * !AK
*BE� �A; � )  *$%� ' ! � +? A� J&  *HI  *$D� &�M*�+A$� $� @�;* �<� � $+? '* �C *$D�
CJ;" !* �< * * �=�+! � �?*BE� @�� � �6� � +E � �D � $'� LA�<� � C� @�+;  � *$ � <��B�
(J� �CB � � ! ( �AB � @� �C� �$ ;$+H� $!� @; �M ! �DE/� � !+@� ; � )  * *B E� *!� ' * ! ?$K
A ;H*�&� � !++A�D*$$� �A� @� �< � � * �%� ' �*B� � ! ; �< � � � ! C " ! ' ! � 8 � �C A;D� / �
� J � ! �E !* ;B /� � � �+J* ;B � $� � � 6:6

� ! � @; �M ! �$ � � �C  A;D� � @� � (J �  *B � A�$� +"C! ) $*B /� " �A� �B  � C+"�B ;$ �
�A; � )  *$D� C �E* <� � &  ; ! / � @�  �+A!C;  * *B  � A �  M $* �C!AB & $� $ 'C  +A*D" !K
&$� +� @� �+; �D&$� <;$*� $� @ +?!*$" �C� � (M  %� & �M*�+AHG� @�$& � * � � 2� �F�
25�� &6� �� �CJE� +"C ! ) $ * !E � @�;J? *B� @�$A�"$� * >A$/� < ! ' ! � $� C��B6� �  ($ A �
* >A$� @�$� � ! ( �A  � + "C ! ) $ * � C� A E*$? +"$� * � �& ! ;H*B E� J+; �C$DE� � �E� �$; �
��� 0OF 3�� A� C� +JA"$6

�



� $ + 6 � 06� � ( ' � � * ! D � + E  & ! � � ! + @ � ; � )  * $ D � $ ' J ?  * * B E � � ! ' �  ' � C � $� @ J * " A � C � &  ' � ' � % + " $ E
� A ; � )  * $ % � � '  � ( ! % � ) ! * ! �

c F � ! ' �  'B � @�� � (* !)  *$D&T� c F � ! ' ! � 8d / � � < � :N � 3F� � B 'B ; " !D � 8d/ � e fghh1:i� j�F �6� � * * � ! *&J �J<� 8 � <k N
9 F ��<G(� 8 � < l h3 :X� 5F � �>$� 8 � � l h 3:N� 	  *<$ ! ;AB� 8d/ � e f g h 3 :N� 2F �>J � � ) ! � 8e fg hh3 :X� jXF � ! ;A!*
8�<�l :T� � F� �  %C! � 8�<3� :N� �� F� � $ ;H<$ ;H?!%� 8d / � e f g h3 :N� c c F � ! ! � ! * � 8�<3:N� c3 F �A!?!%� 8d / � �<�g h3:X� � � �
�  I?!%� 8d6� � < l h 3 :X� ��� � �  <$& � !< � 8 �<�g h3: .� ��C A!( ! �� 8�<3 :N� ��� � �D�B+J� 8�<�ghh3mX� c2 F �$A!;?!%
8��lhh3:.� c5 F � !+ �+* !D� 8 � k : N � c5 F �<(J �J* � 8�<3:N� ��� � � !@! � *B%� �<(J�J* � 8�� 3 :N��� � � �  <C � � 8�<3:N�
� � � � � ;HE* � !< � 8�<3:N� � � � � � $ ( ;D � !< � 8�< 3 mk� � � � � 	JC! � 8�<3:N� ��� � �&($ ' ;D� � 8�<3 :N� ��� � W$"$;?!� � 8�<3 :bX
32F �<� ! � ! � 8�< 3 mX� �� � � � ! � !D ' � 8�<3 :N� �� F � �@!(J ; !< � 8�<�g h3 :.� ���� � 	 !EA!  %; !< � 8�<�g hh3:T� jncF �!�B=
� ! I ? !%� 8�<0F3:N� �� � � � ! ;A ! *+"$%� @ �  C! ; � 8�<�l :N� �� � � �E+J?!%� 8�<�lh3:N��� � � �D*� �C�8 � < l hh3 : iX� � � � � �+AK
� ! E ! * " ! � 8�<� 0h3 :X� � � � � � ' � !A?!%� 8�� 3 :N��� � � 	 ! ;B+A!* � 8�<3k � �� � � � ) J ; H D * ? ! % � 8 � � l h 3:-� �E�E?!%
8d/ � �<lhh3:N��� � � �  � "?!%� 8d:N� �� � � � !+A !& ! '? !% � 8d / � �<�l� 93F� � ! ' ! � 8e fg : N � � � � � �G+* A� 8�<�g :N� ��� � �JA=�
" ! I  * � 8 � � lh3:0 � �� � � � !&L! ;B?!%� 8d / � e fg :N �� � � � �( �BE� 8d / � e fg:T� ��� � 	$ " ! * ;B ?!%� 8�� 3 :N��� � � � $ ;H>*=�
; $ � 8d / � � < l :T�� � � � �<;B" � 8e fg :N� �� � � � ! ;E ! ;? !% � 8 d / � e fghh 3 :N� 5 c F� � ! �A! I  *? !%� 8 e f g h 3:d� �� � � � ! I ! < $ ; H
8� <gh3:N��� � � �G*<GA?!%� 8 � < lhh3:N�� � �� � � ! I '  % '$ A � 8� < o hh3 :X� 55F ]  "$ � 8e fg :N� � � � �� EJA � 8e fg :N� 5 2 =
]$*� 8d / � � � l:N� � � � � � ! I " !? !% � 8e fg :N� � � � � � ;$+J � 8d / � e fg :N � � � F� � J �&JE?!%� 8�<g h3 :X� � J& ( ! I B
8�<k:N�� � F� � !++� 8d:N� � � F � JE!E? !%� 8d / � e f g h 3:X� � � F� 	 ! ; !? !%� 8 � <g h3:b� F� � ! ($ ' � ! � ! � 8d / � e fg :N � �� �F
� !A E� 8d / � �<� gh3:X� � � � � �  ; � " ! * � 8d/ � e f g h 3 mN�� � F� � !LB&?!%� 8d:N� � � F� � � !&?!%� 8 � k : . � � � F� �  & � ;*
8 � < 3 :X� � � � � � ! I � + ! ; !E ;B � 8�<3 :N� � � � � � J I ?*=� %�J& � 8d/ � �<�g h3 : i� � � � � � ;@�JA � 8�<3 :N� � � � � �J+!" �
8�<3:N�� � � � 	 !A;B� 8d / � �<3 :N� �� F� Y E!�B=� "+G' ;B � 8�<3 :N� � � � � � G <D � ; $ � 8�<3 :N� � � F� � '  < !&? !%� 8d:N�
� � � � �+ �$"?!%� 8d:N� ��� � ] !&E� � � 8�<3 :0� 5 c F� � ;  *+JA @ � 8d / � �<3 :N� � � � � �$ ; ;$A @ � 8�X3:p� � � � � �G � ! "=�
?!%� 8d / � �<3 :N�� � � � �  � ! *H?!%� 8 � <3 :q� � ! �E !@ JA� 8�<3 :q� � � � � � � ) !? !%� 8�<3 :N� j52F� � ! � !<* ' � 8d / � �k:X=�
� � � � � ! � � ! "  �A � 8�<3 :.� � � � � �G�!(;B� 8�<3 :N� � � � � � � � !<G E� 8�� 3 :b.� � � � � � ! �AJ*$= ' !@! � � 8�< 3 :.� � � F �!=�
�AJ*$=C�+A�" � 8�� 3 :rm� � � F� � B 'B ; " !D � 8d:T� � � � � � $ ; $ A � 8�<3:N� � � � � �G+*G+� 8�� 3 :N��� � � � ' ! � 8e f3 :N� s2�F

� ! �B � !< � 8 � J&J�JA?!%:� 8�� 3 :=�

c c F � ! ' �  'B � @�� +"C!)$* !&T� � � � � ; !& ! � 8d / � e f g h 3 :N� �� � � J � !A � 8d / � �<�g h� !?&!+� 8d:N� �� � � >J � �K
) ! � 8d / � � < l :N� 5F �$! ' ! *+" !D� & �* � " ;$* ! ;H� 8�<3:N� 5F � ! � ! A � 8� <3:X.� 2F� �  <$&� !<=	  <?!%� 8d / � e fg :N � � � � D K
�B+J� 8 � < l h 3 :N�� � � � �C A!( ! � � 8e fShh3:.� � �� � � ! * " ! � ^G �J@! � 8 � < l h3kN� � ! * " ! � � @I  � � *+" !D� 8e fg� :N
�� F� ! � ( !?$ � 8�<<:.� c � F� 	JC! � 8�<3:X� � F� � ! � !D ' �8�� 3 :N���� � � * ;H&$;$ � 8�� 3 :N���� � � +A� !E ! * " ! � 8� < l h3 :X
��� � \ *< E! � !* � 8�� 3 :N��� F�� !A� !+! � 8�< 3 :p� ��� � � ! ' !E= 	 ! J ' �8�<3 :T� ��� � ] !&E� � � 8�X3:N� �� � � � � �+J* ;B � �< 3N
3F � ! ' ! * ( J ; !< � 8�<� 3:.� �� � � � $ �= � ! I $ � � 8 � <3:T� ��� � �G ; ;G � ) ! � 8�X3:p� � � � � �<� ) ! (  � *=C�+A�" � 8�<3:N

��� � � � ! * �C+" � 8�< 3 :N� � � � � � �C A;D� � 8�<3 :N� ��� � � ) ! � ;B � 8�<�S h 3 :X� 31F ���=���� 8�<3 :X

� � � c F� � �D '  CB  � CJ ; " ! *B / � C� AC � �BE� CB(��+!E� " �A� �BE� � (* ! �J)  *B� @����B� & '� ' �%+"�<� � C�' �!+A!6



� � � �  ' J ;HA!A!& � � ! 'C  � "$ � *!� LA�%� @; �M ! �$ � J+A!* �C;  * � / � ?A�� C� � ! 'K
� '  � C �E* <� � &  ; ! � � $ � �C ! ( ! � + " �% � � ( ; !+A$ � $& GA+D� " � ; ;  "A � �B � CBK
+�"�%� @�� �J"A$C*�+A$6� � ! ; $?$  � C� *$E� * ! �D � J � +� & �M *B&$� C� � �@� �DC;  =�
*$D&$� @�$A�" �C� * >A$� $� < ! ' ! � @� �&B I ;  * * �< � � ' * !?  *$D� +C$�  A ;H+ACJ A
�� @ �+@ "A$C*�+A$� � �C A;D�+" �%� @; �M ! �$ � $� �D� �& � � !+@� ; � )  * *B E� @�K
<�J)  **BE� +A�J"AJ�6� � ! � @; �M ! �$ � � � �+J* ;B � @! � !&  A�$?  +" �%� +"C!) $* �%�
t � 0� C+"�BAB� C �E*  &  ; �CB  � A �  M $* �C !AB  � $ 'C +A*D"$� � (M  %� & �M K
*�+AHG� O5�F O1�� &/� C� @��# ++ � (J �  *$D� " �A� �BE� C� � ! ' ; $?*B E� $*A �C! ; !E �
(B;$� �A& ? *B� +$;H*B  � *  > A <! ' �@� �DC;  *$D6� � @� � ( �C!*$  � *  " �A� �BE�
$*A �C! ; �C� � ! ' �  ' ! � * � CB 'C ! ; � � @�$A�" ! � ) $ � " �+A$ � *!� J " ! ' ! * *B E �
� ( [  "A!E6

�� G <�=' !@!� * �%� ?!+A$� � $ ) *  "J �$ *+" �< � � @� �<$( ! � (J �  *$ � @ ! � ! K
& A�$? +"$E� $� @�$+"�CBE� +"C! ) $ * � * !? !A� � *!� @; �M ! �DE � � ) ! � ; B � $�
� � �=� � �6� �!b� @;6� � ) ! � ; B � C� ? AB� E� +"C ! ) $ * !E � C+" �BAB� C �E*  &  ; �CB �
�A; � )  *$DN� C� � �* �%� $'� *$E� 8+"C6� 0:� * ! � < ;J($*  � �350� &� @� �$ ' � I  ; � +$ ;HK
*B%� CB( � �+ � <� �D? %� C��B/� + �@� �C � ) � !C I $%+D� <! ' �@� �DC;  *$D&$6�
� "C ! ) $ * !& $ � @� �AC � �$ ;$+H� @�  �@� ; � )  * $D� �� A�&/� ?A�� & �M*�+AH� @!; �=�
< *=* �< * �C�<� � " �& @;  "+ ! � �A ; � )  *$%� ' �  +H� +$;H* � � + � " � !M !  A+D6� � ! �
@;6� � � �=� � � � A ! " )  � C+" �BAB� C �E$� C �E* <� � &  ; ! / � @�  �+A!C;  * *B  � @; �AK
*B&$/� A �  M $* �C!AB & $� $ 'C +A*D"!&$6� � ! � @; �M ! �$ � � J � ! �E ! * ;B � @� � (J �  K
*B� ?  AB �  � + "C ! ) $ *B � $� @DAH� * !E � �$A+D� C� (J�  *$$6� � " C ! ) $ * !& $ � *$ )  �
@!;  �< @=* �< * �CBE� �A ; � )  *$%� C+" �BA! � CJ ; " ! * �<  * * !D � A � ;M ! � &  ; �K
C�<�� C � ' � !+A! / � C� C �E*  %� ?!+A$� " �A� � �%� C� @!?" � +$;H* � � $ '&  *  *K
*BE� �BE;BE� @� �>$�$A�C� 8C� ' � *  � " � *A! "A! � &  ) � J � �+ ! � �?*B&$� $� CJ ;K
"!* �< **B&$� @� � � � !&$:� � ( * ! � J )  * ! � ' ! ;  ) H � * >A$N� A�$� +"C!) $*B �
8t� 5/� �/� 7:� C+AJ@$;$� C� L"+@;J !A!# $G � +� * !? ! ;H*B & $ � �  ($A!& $ � 5�F 0��� A�
* >A$6

� ! � @; �M ! �$ � � ! !A ;B � +� #  ;HG� $ 'J? *$D� � ! ' �  ' ! � C �E* %� �+! � �?* �%�
A�;M$� $� ' ! ; � )  * $ D � +C �E<;J( � " �%� +"C! ) $ *B � *!� <;J($*J� 05� AB+6� &� (J �$AK
+D� �@ �  ) !G M !D � +"C6� t � 0/� " �A � � !D � *$ )  � ( ! ' ! ;HA�C�%� A� ;M $� C+" �B ; ! �
A �  M $* �C!AB  � $ 'C +A*D"$� " !& @!*+" �< � � D�J+!6



� � � � � � � �

� � 	 � � � � � � � $� �	 � � 	 � � � � � � � �
� � � � � � � � � � � � � 	 � � � � � � �

� �  ) �  � ? &� @�$+AJ@$AH� " � ;$A�+A� !A$<� !> @? +" � * � E ! � ! "A �$+A$"  �
&  ' � ' �D/� *  � (E� �$& � � �A& A$AH/� ?A�� +� A�?"$� ' �  *$D� *  >A <! ' � * �+* �+A$�
@� !"A$? +"$%� $*A �  +� @�  � +A!C ;DG A� A� ;H" � � G�+"$%� $� & ; �C�%�
" �&@; "+B � @�� � � /� I $ � � " � � � ! 'C$AB  � C� @�  �  ; !E � &  <!*A$";$$ � �$  C�
� � ;HI �< � � $� � ! ; � < � � � ! C " ! ' ! � $� C� �  @�  ++$ �**BE� ' � * !E � � '  � ( !% � ) ! * !6�
� �LA�&J � ; $A �+A� !A$< � !> $?  +" !D � E ! � ! "A  � $+A$" ! � @�� � � � G�B� $� &  ; ! �
� ! * ! � ( � ;   � @�� � � (* �6� 9

������ ��	� ������ �

� A ; � )  *$D� A�$ !+ �C�%� +$+A &B� C� @�  �  ; !E � � � ;HI �< � � � !C " ! ' ! � * �
� ( * ! ) !G A+D� $� * � C+" �B AB � +A�J"AJ � * �=@�$+" �CB&$� $� @�$+"�C�=� ! 'C =�
� �?*B&$� +"C! ) $ * !& $6

�  ( � ;H I $  � CBE� �B � LA$E� �A; � )  *$%� * ! ( ;G � !G A+D� @!� � ! ; �& �
� !C" ! '  / � �+ �(  ** � � C� � !E$?  C!*+" �% � � � � � � 8 � ) J ;H> $$+" �  � JM ;H � $�
C� +�  �*  & � A ? *$$� �  " � � �+A�?*B%� � �@!? !%� $� � ) ! < � $ ? ! % :6� � *$/� @�� � ! * K
*B&� �6� �6� �A �D* �C! � $� � 6� � � * *  / � @�  �+A!C;  *B � + �B&$� @;�A*B&$/� ?!+A��
� � ; �& $A$ '$ � �C !* *B &$ � $ 'C +A*D"!&$ /� (  ;B&$/� (J �B&$/� " � !+* �C !A �K
(J�B&$/� )  ;AB & $ � &  �<  ;D&$� $� (J �B&$� @ +?!*$" !&$6� � �  �$ � *$E� C+A�  K
?!G A+D� A ! " )  � " �  & *$+AB  � $ 'C +A*D"$6� � ! $ ( � ; H I !D � C$�$& !D� &�M*�+AH�
A�$ !+ �CB E� �A; � )  *$%� J+A!* �C;  * ! � C� � ) J ; H> $ * +" �& � JM  ;H � 8� " � ; � �
3�� � � & : 6

�BE� �B � C �E*  <� � A �$ !+ ! � � ( * ! � J )  *B � �6� �6� � ! ; �C"$@B & � C�
C �E �CHDE� �6� � "  � ! � @!� C�+A�?*�&� @� � � � ; )  *$$ � E�6� � BEA "D@6� �*$�
@�  �+A!C;  *B � & k !& � � $ ' �C !* *B & $ � $ 'C +A*D" !&$ � $� @'C +A"�C$+AB&$�
@ +?!*$" !&$6

� ����	� �������

� A ; � )  *$D� G�+" �%� +$+A &B� � '  � ( !% � ) ! * ! � $++;  � �C!*B � &*�<$&$�
@�" � ;  *$D&$� < � ; �<�C6

� A � !A$ <� !> $D� $� ;$A� ; �<$D� LA$E� �A; � )  *$%� �E ! � ! "A  �$ ' �C !*B �
C� A �J � !E � �6� �6� � ($E! � 80O2�:/� �6� �6� � �< � ! * �C$? ! � 801�7:/� �6� �6� � !> =�
>  *<� ;H#! � 80131:/� �6� �6� �  *< ! �A  * ! � 80151:/� ] 6� �6� � '$ ' (  " �C! � 80170:/�
� 6� �6� �  � *AH C! � 80191:/� �6� �6� � �+A�C#  C! � 8019O:/� �6� �6� �  (  � ! � 801�1:/
�6� �6� � !$@!� 8015�:/� �6� �6� � ( � J ; ; !  C ! � 8017�:/� \6� ]6� ] $E! ;$ (  %;$ �
80157/� 0179:/� �6� �6� � � ; �C"$* ! � 801�1:/� �6� �6� � ; $=� ! �  � 80195:/� � 6� � 6� � !=�
' ! * �C ! � 80171:/� �6� �6� �E&  � (  %;$ � 80173:/� 	6� �6� � !+ ! * �C ! � 80172:/�
�6� �6� � �$< � �HD*# ! � 80173:/� W6� �6� � ! ; $ > ! ' ! �  � 8015O:/� �6� �6� � ;$  C! � $�
� �6� 80152:/� �6� �6� � " !  C�%� 80152:/� �6� �/� � < !  C! � 80173:� $� ��6

03



� � * ! " � � +�u�J A� �A& A$AH/� X0A�� &*�<% � C�@��+B� +A� !A$<� !> $$ � $� ; $ K
A�;�<$$� G �+"$E� �A; � )  *$%� ( � ;   � @� � � � ( * � � � !++& �A�  *B � C� & � * �< � !K
>$DE� 	6� �6� � !+ ! * �C ! � 80172:/� � 6� � 6� � ! ' !6* �C!� 80171:� $� ?!+A$?*��
WT� �6� � ! ; $ > ! ' ! �  � 8015O/� 0177:6

� � � � � � � � � �

�� @�  �  ; !E � � � ;HI �< � � � ! C " ! ' ! � �A ; � )  *$D� *$) *  <� � ;  %!+! � *!�
@�C �E* �+AH� * � CBE� �DA6� � �  � *$%� ;  %!+ � @�  �+A!C;  * � ? �*B&$/� !+@$�K
*B&$� + ; ! *# !& $ � +� @� �+; �D&$� @ +?!*$" �CN� �*� � ! 'C$A� C� ( !++ %* !E� � "�
� !< � �  E$ � $� � ! 'B & ?!%/� !� A ! " )  � C� C �E* & � A ? *$$� �6� �  ; � " !@?!%6
�� *  " �A� �BE� � !%� * !E � !+@$�*B  � +; ! *#B � @��� bC� ' �  %+AC$ &� �$ ! ( ! ' �C �%�
&!<&B� @�  C� !M  *B � C� E; � �$A=! ;H($A�CB /� !� @ +?!*$"$� F � C� ! ;H($A="C! �=�
# CB � @�� � �B6� � �M * �+AH� � ( * ! )  * * �%� ?!+A$� � ! ' �  ' ! � + �+A!C;D A� 0���F�
03��� &6

� A; � )  *$D� C �E* <� � ;  %!+! � 8A� ! �+"$%� D�J+:� �A*�+$A ;H*� � I$� � " � �
� !+@� �+A� !*  *B � *!� C � � � � ! ' �  ;H* �%� ' � *  � � � ;H I �< � � � ! C " ! ' ! � 8&  ) �J �
&  �$ �$ !* !&$ � <��� � ! ; " ! & J � � $� � ! ( ! � ! < : / � !� A ! " )  � C� C �E*$E� A ?  K
*$DE� �  " � � J �$ ! ;? !%/� � ! � ! ? !% /� �  ;HC ; *? !%� $� � �6� �+A�  ? !G A+D� �*$� $�
*!� G) * �& � +"; � *  � � � ;H I �< � � � ! C " ! ' ! � @�� �  " !& � �  I ? !%� $� � ! * � !& ? !%�
C� @�  �  ; !E � � J � J � ) $ *+" �< � � ! *A$" ;$* � �$D6� � � � � �B � C �E* <� � ;  %!+! �
@� �+A!C;  *B � ?  �  � �C!*$ & � @ +?!*$" �C/� ! ;  C�$A�C/� ! �<$ ; ;$A�C� $� +;G K
�$+AB&$� + ; ! *# !& $6� � * �< � ! � C� � ! ' �  '  � CB �  ;DG A+D� @ +?!*$"$� +� " � * " �  K
#$D&$6� � �M * �+AH� A� ! �+" �< � � D �J+! � *!� G ) * �& � +"; �* /� @�� � !* *B&�
� 6� � 6� � ! ' ! * � C ! � 80171:/� O� �F 1��� &6

�� @�  �  ; !E � � ! ; �< � � � !C " ! ' ! � *$ ) *  G �+"$  � �A ; � )  *$D� �A*�+$A ;H*� �
I$� � " � � � ! 'C$AB � C� �+* �C* �&� C� # *A� ! ;H* �%� ' �*  � E �  (A! � $� $'J? *B� @��
� � ;$* !& � �  " b	  � A  � ? ! % / � � !?$*?!%/� � E$* � ) !? !%/� !� A ! " )  � C� � A  @!* !K
" �A+"�&/� � ! * ; ! �+ " �& � $� � )  ( � ! $ ; H+" � & � � !%�* !E6� � �  +H� �*$� +; � )  *B �
? �  �JGM $&$+D� @�" � �C!&$ � � ! ' ; $?*B E� @� �>$ �$A�C� $� $E� AJ>�C/� AJ>�=�
(�  "?$%� $� AJ> � " � *< ; �&  � !A !C/� !� A ! " )  � > !# $ ! ; H* � � (B+A�� � &  *DG M $K
&$+D� @ +?!*$" !&$/� <;$*$+AB&$� + ; ! *# !& $ � $� & !++$C*B&$� $ 'C +A*D"!&$6�
� $ ) *  G �+"$  � CJ; " ! * �< * *B  � @�� � �B � C�� &*�<$E� � !%� * !E � � ! ; �< � � � ! C K
" ! ' ! � *  + �<; !+* � � @ �  " �B C!G A+D� CJ; " ! * �<  * *B & $ � @� � � � !&$� +� �*  %�
G�B� 8� �<< � :6� � $ �$& !D� & �M*�+AH� $E� *!� � ! ; �& � � ! C " ! '  � " � ;  ( ;  A+D�
�A� 9��� � � � 3���� &6

� � �  � � � � � � �

����� �� 	 � � 0�.��� � A ; � )  *$D� ! ! ;  *+" �< � � D �J+! � I $ � � " � � � ! +@ � � +A � !K
* *B� C� #  *A� ! ;H* �%� ?!+A$� � � ;HI �< � � � ! C " ! ' ! � $� @�  �+A!C;  *B � C� �+* �CK
*�&� ?  �  � �C!*$  & � A &* �=+ �BE� $� ? �*BE� <;$*$+ABE� +; !*#  C/� <;$*/� ! ;  CK
��;$A�C/� @ +?!*$" �C� +� @� �+; �D&$� " ! � ( � * !A*B E� $� <�J( � � ( ; �& �?*BE�
@����/� @�$? &� C� *$)* %� ?!+A$� � ! ' �  ' ! � @ �  � ( ; ! � !G A� <;$*$+AB � @��� �B6�
� �M*�+AH� D�J+! � C� �  C � �=� �+A�?* �& � � '  � ( !% � ) ! *  � �A� 00��� � � � 05��� &/�
!� *!� G ) * �& � +"; � *  � � � ;H I �< � � � ! C " ! ' ! � 3 � � �F 39��� &6

�� C �E* %� ?!+A$� � ! ' �  ' ! � �6� �6� � !+$& �C�%� 80173:� �@�  �  ;  * ! � + ;  K
�JGM !D� & $" � �> !J* !T� ! "#$�%& ' �# ( � �) * $( % + '& *:� , �%"*$($( " -+ . / �* � 0 ( * � / +1 ( �
vw6� Qxy6/�!� � 8) *$( % + '& *:� . (2 �($( � 8z�R� {� |� R� } 6:6

�� LA�%� )  � ? !+A$� � ! ' �  ' ! � �6� �6� � < !  CB& � * !%�  *B � $� �@� �  ;  *B �
+;  �JGM$ � !&&�*$ABT� ! & 2 3 �4 � ( � %+#%(1(� s� ��~6/� !�� .&2 �* � 5 &%6/ �7� !�� *&,�

$� ' �%+*$("� � � f� S� } � •6/� 8 9$� '+ �2 " * � :& "# *$"2 � �� € R R • 6
�� ' !@! � * �%� ?!+A$� � ! * � !& +" �< � � ! *A$" ;$* � �$D� *!� ;  C�& � (  �  <J�

�6� � !A E?!%/� J� + ;6� � !+  E/� * !&$� $ 'J? *B� CBE� �B � @� � � � � C �E* <� � ! ! ;  =�
*!6� �$A� ; �<$? +"$ � �*$� @�  �+A!C;  *B � @; �A*B&$� A &* �=+ �B&$� & !++$CK
*B&$� ( �  "?$  C$�*B&$� $ 'C +A*D" !&$6� � �M * �+AH� � ( * ! )  * * �%� ?!+A$�
� ! ' �  ' ! � 5�F 7�� &6� � �  +H� +� ( � ! * ! � & ! " � � > ! J * ! / � " �A � � !D/� @�� �@� �  ;  *$G�
�6� �+"  � �C! /� �A*�+$A+D� "� C  �E*  ! ! ;  *+" �& J � @� � [D �J+J � $� +�+A�$A� $'

�=



+;  �JG M$E� > � �&T� � ; < " #+ .<9#%< �( � / & '$ �%+ *$( $(� 8 ‚ x o • � w� S6:/�= *"&2+4 �, � �
, .<9#%<�( � %<�" / �"#* �*� 8ƒ � S�Q � "�R�0� v�o6: / �=*�� 1 �4 � ' � � � 8„ �R� w� v : / �> ( ; � ' ' � " .<9$�? �
%<�( � 1 �( '+1 �� ‚ P } … v † • 6

� �J ( � � ( ; �& �?*B  � @�� � �B � C� � ! ' �  '  � ! ! ;  *+" �< � � D �J+! � C� C$�  � @� �K
+; �  C� �A& ? *B� C� � � ;$ * !E � �  " � W ! < ! � ) J "? !% /� �B 'B ;? !%/� � ! � ! ? !% /� � !;=�
A!*6� �� G<J� �A� LA$E� � !%�* �C� <;$*$+AB � @! � � �B � 8@� � ( ; ! � !GA� * ! � � @ +K
?!* �=! ;  C�$A�CB&$6

�� @�  �  ; !E � � ! ; � < � � � !% " ! ' ! � ! ! ;  *+"$  � �A ; � )  *$D� > ? @ABC��< � ! *$K
? **� � � !+@� �+A� ! *  *$  6� � � � � ! * *B & � 	6� �6� � !+ ! * �C ! � 80170:/� C� � !%�*  �
+ ;  *$%� �  G"=�$ ] ; ! " / � W !A !E / � W$�"$=*;$� $� � � /� *!� � ! '&B A�%� @%% �E=�
*�+A$� C �E*  <� � A � ! � ! � ' ! ;  < !G A� )  ;A �C!A�=+ �B  � + �  � *  '  � *$+AB � @ +K
?!*$"$� +� @� �+; �%" !&$ � A &* �=+ � �<� � + ; ! *# ! � $� <;$* � & �M*�+AHG� 07�� �j
�� *$E� 	6� �6� � !+ ! * �CB & � * !%�  * ! � $� �@�  �  ;  * ! � + ;  � JG M !D� > !J* ! � *$)* X�
! ! ;  *+" �< � � C� ' � !+A!T� @ ( / / ( $+ % " . ( * � †‡6� �# * �4#"� 8 s † • o S ˆ R • R f �
‰6� ‰6� Š S R o R Q : /� ! " �+%".( * � P‡‡6� + ; ( ' �# ( / � ‚ R S Q 6 /� > ($& ' '+%". ( * � ( . ($& / �
�� |� +� ‹�}6

� ! ;  *+"$  � �A; � )  *$D� C� � !E$?  C!*+" �%� � � � � � A ! " )  � � ! 'C$AB � * K
I$� �"�6� � � � � ! * *B & � ]6� �6� � '$ ' (  " �C ! � 80170:/� �*$� @�  �+A!C;  *B � ?  �  K
� �C!*$  & � )  ;A �C!A�=+ �BE/� +� �*  =/� &  ; " �=" �J@*� '  � *$+ABE� "C! �#=+;G=�
�$+ABE/� < � !C ;$A�CB E� @ +?!*$" �C� +� I � �+; �D&$� *  � !C* �&  � * � '  � *$+ABE�
$ 'C +A*D"�C6� � �M * �+AH� $E� �A� 3� � � � �5� A�

D������	 � � 0�.��� � A ; � )  * $D � ( !%�++" �<� � D �J+! � *!� � � ;H I �& � � !C " ! '  �
CB �  ;DGA+D� C� +A�J"AJ � !E � 	  *<$*+" �=�  I ( ! �& ! " � " �< � / � 	> !*+" �<� /� � !*=�
� !& +" �< � � ! *A$" ;$* � �$  C� $� � ! " !A ! ; � = � �C � !<+ " � < � � +$*";$* � �$D6� �*$�
C+"�BAB� A ! " )  � <;J( � "$&$� � ! 'C  � �?*B&$� +"C ! ) $ * !& $ � *!� @; �M ! �DE�
� ; !& ! / � � J � !A/� � J+! �B /� � > J � � ) ! / � �  I ? !%� $� � �6� 8�$+6� 3:6

�� � ! * � !& +" �& � ! *A$" ;$* � �$$ � ( !%�++"$%� D�J+� + ; � )  * � A &*�=� $� '  ;  K
* �C!A�=+ �B&$� @� �>$�$A!&$/� AJ> � " � *< ; �&  � !A !&$ /� AJ> �@ +?!*$" !&$/�
AJ> � ( �  "?$D&$/� & �M*�+AH� "�A� �BE� @�� �6� �  � "? !%� � �+A$<!  A� 09��� &6

� ;  �J  A � �A& A$AH/� ?A�� � ( * ! � J )  * *B  � * !&$� �A; � )  *$D� ! ! ;  *+" �< � �
D �J+! � C� &  ) � J �  ?H � � !A E?!%� F� 	 ! ; ! ? !% � G ) * �<� � +" ; � * ! � � � ;HI �< � �
� ! C " ! ' ! � +�<; !+* � � @ �  " �B C!G A+D� & �M *B&$� AJ> �@ +?!*$" !&$/� @� �>$K
�$A!&$/� " �A� �B  � @�� * ! ;$?$G � E ! � ! "A  � *B E � > � �& � �A* �+DA+D� "� ( !%�+J6

�� � ! " !A ! ; � = � � C � !<+ " �& � +$*" ;$* � �$$� �A; � )  *$D� ( !%�++"�<� � D�J+! �
@�  �+A!C;  *B � E$* ! ;J<+"$&$� @ +?!*$" !&$ � 8�$+6� � :6� � �  �$ � *$E� C� � !%�*  �
+ ;6� � JC!<$;H� C+A�  ? !G A+D� AJ>�< **B  � @�� � �B6� �� �+A!;H* �%� ?!+A$� � � ; HK
I �<�� � ! C " ! ' ! � ( !%�++"$%� D�J+� CB � ! )  * � ?  �  � �C!*$  & � @;�A*BE/� + �BE/�
A� ;+A�+; �$+ABE� @ +?!*$" �C/� <;$*$+ABE� +; !*# C/� ! �<$; ;$A�C� $� ! ;  C � �K
;$A�C6� �� C �E* %� @�; �C$* � � ! ' �  ' ! � @ �  � ( ; ! � !G A� @ +?!*$"$6� �� 	  *<$*=�
+" �= �  I ( ! �& ! "+" �& � ! *A$" ;$* � �$$ � @ +?!*$"$� ' !&  M !G A+D� <;$*!&$6�
� �M * �+AH� ( !%�+! � � �+A$<!  A � 05��� &6� �A� #  *A� ! ;H* �%� ?!+A$� � � ;HI �< � �
� ! C " ! ' ! � "�  <�� @ �$> �$$� ?$+;� � $� & �M*�+AH� @ +?!*$" �C� J&  *HI !GA+D6

� ! � D � J � +� CB I  J " ! ' ! * *B & $ � @� � � � !&$ � C+A�  ? !G A+D� A ! " )  � < �J ( � � (K
; �& �?*B  � $� �  )  � " ! � ( � * !A*B  � � ( � ! ' �C !*$D6� �� @�  �  ; !E � � ! ; �< � � � ! C K
" ! ' ! � �A ; � )  *$D� ( !%�++"�<� � D �J+! � $& GA� I$ � � " �  � @; �M ! � * �  � � !+@� �K
+A� !*  *$ � $� *  +�<; !+* � � @ �  " �B C!G A� @�� � �B � *$ ) *  < � � ! ! ;  * !6� �� ] !&=�
E� �+" �& � ! *A$" ;$* � �$$ � *$) *$%� ( !%�+� CB � ! )  * � @$� � " ; !+A$? +"$&$� $�
L> > J '$C*B &$ � @� � � � !&$ � +� @�  � ( ; ! � ! *$  & � @ �CBE6� � �  �$ � @$��" ; !+A$=�
? +"$E� @� � � � � I $ � � " � � � ! 'C$AB � AJ> � ( �  "?$$/� AJ> � " � *<; �&  � !AB /�
AJ>>$AB/� AJ> �@ +?!*$"$ � $� � �6� � �M * �+AH� $E� " � ;  ( ;  A+D� �A� 9��� � � �
3���� &6� b

� A; � )  *$D� *$) *  < � � ( !%�+! � � ! 'C$ AB � A ! " )  � C� � � �C � !<+" �& � ! *A$K
";$* � �$$/� C� &  ) � J �  ?H � � D* � ) !? !% � F � � G � ! "? !% � $� @�  �+A!C;  *B � C� �+K
*�C*�&� !< ; �&  � !A �CB &$� AJ> � " � *< ; �&  � !A !& $ � +� @� �?$*  **B&$� AJ>!&$/�
!� C�+A�?*  � &  �$ �$ ! * ! � <6� �D& B I � �*$� @�+A @ ** � � ' !&  M !G A+D� @;!<$=�
� " ; ! ' �CB & $ � @� �>$ �$A!&$6� � �M * �+AH� 05��� &6� � ! � @� � � � !E � *$) *  <� � ( !% �K
+!� +�<; !+* � � ' ! ;  < !G A� '  ;  * �C!A�=� $� >$ � ;  A�C�=+ �B  � & !++$C*B � "C! �=

�



,	��� $�� <��*�� ��� ������ �� 	0� �� �� � �� � � �� ��� �'� �� �� �/ � �� � ����� �� �� 	 	 � D��2E���
F������

c�F� <;$*BN� � �F�<;$*B� +; !*# C!AB N� � � � <;$*B� & �< ;$+AB N� ��� � +; !*#BN� 5 F� +; !*#B� <;$*$+AB%N�
( F !�<$;;$ABN� 2� F� $'C +A*D"$N� � �F�$'C +A*D"$� @ +?!*$+AB N�� � � $ 'C +A*D"$� " �  &*$+AB N� ��� � � @ +?!K
*$"$N� cc �F�@ +?!*$"$� $'C +A"�C$+AB X��� �F� ! ;  C� � ;$ABN� �� �F�AJ>�@ +?!**"*N� �� �F�AJ>�@ +?!**"*/�

AJ>�"� *<; �& � !AB/� @��>$�$ABN� ��� � � AJ>�@ +?!**"* / � AJ>�" � *<; �& � !ABN� ��� � � " �*<; �& � !AB6



# @B � @ ; ! @G @� � > $ � B � 8+� <;B(�C�%� $;$� +A� ;(?!A�%� �A� ;H*�+AHG:� |� •SŒ�
@*� � " ; !+A@? +"@ � � ! ' * �+A$� 8�$+6� 9:6 � �� � ! I "  + !@ +" �& � +$*";$*� �$$� @�K
&$&�� "C ! �#  CBE � @; ! @G @� �> @� �$ � @�$+JA+ACJGA� AJ>B/� AJ>� (�  "?$*6�
� �M* �+AH� $E� � �+A$<!  A� 2��� A�

� $+6� �6� � @@! ;J<+" *  � @ +?$*"$ � ( !% �++" �< � � D � J + ! / � + ;6� � J C ! <* ; H �
8G ) * B % � +" ; � * � � � ; H I � < � � � ! C " ! ' ! :

� � ' � !+A � �A; � )  *$%� C �E* <� � ( !%�+!/ � @�� 	6� �6� � !+ ! * �CJ� $� �6 � �6 � �(=�
�J ; " !+J&=' ! �  / � �@�  �  ;D A+D� +;  � JGM$&$� > � �& !&$T� > ( ' ' � ;<9 ' '+%".( * � †‡6�
� .4 (# (B"#*" � ��  � v6/� C�� 2 �* ;&$( , � ' " � 8 Š S R o 6 : / �@ ( '%+;<9 ' '+ . ( " � D�4#+2 �(#& /�
8 • f ˆ 6 : / � E (##+ '9$+%" . ( *� †‡6�+6. � , �"#* �* � 8 Ž P ‹ • 6 : 6

� $+6� 96� � A � ; ( ? ! A ! D � �A �  ;H * � +A H � C� ( !% �++"$E � " C ! � # =@ ; !<$ � = �
@ � �> @ � !E / � �6� � + �@"? !%/� +  C  � �=C �+A �?*B %� +" ; � * � � ! ; � < � � � ! C K

" ! ' !

07



�� � !E$?  C!*+" �%� � � � � � ( !%�++"$ � �A ; � )  *$D� CB � ! )  *B � W � ��C!C�
** &� @ +?!*$+ABE� $ 'C +A*D"�C/� <;$*$+ABE� @ +?!*$" �C� $� <;$*6� ��Im�
*�+AH� $E� � �+A$<!  A� 25� &6

D����	�� 0�.��� �� �  C � �=� �+A�?* �& � � '  � ( !% � ) ! *  � ( !A+"$%� ��J+�
+ ; � )  * � ?  �  � �C!*$  & � '  ;  * �C!A�=� $� A &*�=+ �,AE� $'C +A"�•*+A�E� +;!*X�
#  C!AB E� ! �<$; ;$A�C/� ! ;  C � � ;$A�C� $� @ +?!*$" �C� +� @� �+; �D&$� "�*<;�k�
&  � !A�C� & �M*�+AHG� � � � 3�� +&6� � �M * �+AH� ( !A+" �<� � D �J+! � ' �  +H/� @�� �!�k�
*$& � � 6� � 6� � ! ' ! * � C ! � 80171:/� �A� 3��� � � � � � � � � �

� !A+"$  � �A; � )  *$D� * ! � G ) * �& � +" ; � *  � � � ;H I �< � � � ! C " ! ' ! � @�  �+A!CK
; *B � ?  �  � JG M $&$+D� A &* �=+ �B&$/� (J �B&$� <;$*$+AB&$� + ; ! *# !& $ � $�
@ +?!*$" !&$6� � �M * �+AH� � ! ' �  ' ! � $ '&  *D A+D� �A� 35�� � � � 5��� &6� � ! � � ! ; �& �
� ! C " ! '  � *$) *$%� " � *A! "A � ( !A+"$E� �A ; � )  *$%� �A($C!  A+D� " � �C;  %� C �E=�
*  ( !%�++"�%� A � ;M $ � "C! �#  CBE� @; !<$ �@� �>$ � �C6� �  +A!& $ � C� �+* �C!*$$�
( !A+" �<� � D �J+! � � !+@� ; !< !  A+D� @��+; �%� ( ! ' ! ;H* �< � � " � *< ; �&  � !A ! � +� < ! ; H K
"!& $ � "C! �#  CBE� @; !<$ �@� �>$ � �C6� � !A+"$  � �A ; � )  *$D � *!� � ! ; �& � � ! C K
" ! '  � CB � ! )  *B � @� �>$ �$A!&$/� AJ> � ( �  "?$D&$/� AJ> � " � *<; �&  � !A !& $ /�
AJ> �@ +?!*$" !&$/� <;$* !&$/� ! � <$ ; ; $A!& $ � $� @ +?!*$" !&$6� � �M * �+AH� ( !AK
+"�<�� D�J+! / � A � � � ! * *B & � �6� �6� � ( � J ; ; !  C ! � 8017�:/� � �+A$<!  A� 37��� &6

�6� �6� � ( � J ; " !+J& =' ! �  � $� 	6� �6� � !+ ! * �CB & � * !% �  * ! � $� �@�  �  ;  * ! �
+ ;  � JG M !D� > !J * ! � ( !A+" �<� � C� ' � !+A!T� � 9 # % 9 % '+ # " / (� †‡6�* ; ( $< & ' ( $& / �
‚� ��R�A 6 / � 56�2 " / � * *& / � 8€�•�S� 0 06:m�= '" * �+ ; "%$"# � * ( / ( " , "# * " � � �P� ‹�•6/� = '(4 �+ � �
*$+ / ( � †‡6�<( . ; ( " � � 8�� <� ˆ 6 : /� 8 9 $� '& * � ( * ; " . � s x ~ 6

� !A+"$  � �A; � )  *$D� � !E$?  C! *+" �% � � � � � � DC;DG A+D� b* @�+� �+AC *K
*B&� @�� � � ; )  *$  & � � ! ' �  ' ! � C �E*  <� � ( !%�+! / � $� <� ! *$# ! � &  ) � J � *$&$�
�A($C! A+D� A� ;H" � � @�� @!;  � *A� ; �<$? +"$& � � ! * *B &6� � *$� @� �+A!C;  *B �
C� *$) *  %� ?!+A$� @ �  + ; !$C!*$  & � <;$*$+ABE� $ 'C +A*D" �C� $� $'C +A"�=�
C$+ABE� <;$*/� C� C �E* %�F �<;$* !&$6� �6� �6� � �+A�C# CB &� $� 	6� �6� � !+ ! * �K
CB&� �@�  �  ;  * ! � + ;  � JG M !D� > !J* ! � ( !A+" �<� � C � ' � !+A!T� � ; ; " ' � ( � -&*%( �
• | R Q v o 6 /� > ( ' ' � ;<9 ' '+%". ( * � 2 �* ;&$( , �$" � Š� S�006/�F�� - ' ( , " ' ' ( $& / � ‘� R� |� } ’ �
E (##+ '9$+%".( * � %.�$#"(� s o f R } 6� � �M * �+AH� $E� � �+A$<!  A� 5�� &6

! � � " � � � � � � �

�  �E*  G �+"$ � �A; � )  *$D� � � ;HI �< � � � ! C " ! ' ! � � ! 'C$AB � *!� " �B ;HDE�
	> !*+"�<� /� � ! * � !& +" �< � / � 	  *<$$+" �=�  I ( ! �& ! "+" �< � � ! *A$" ;$* � �$  C� $�
' !@� ; *DG A� � ! ' �  ;DG M $ � $E� +$*";$* � �$$6

F��� � � �� ' � � � � � � � � � 	 � � 	� � . �	 � � � � � 	 � � 0�.���� �� * !+A�DM   � C�  &D�
* A� A�?*BE� � ! * *B E � �� @�$+JA+AC$$� �A ; � )  *$%� "  ; ; �C %+" �<� � $� � "+> � � �K
+"�<�� D �J+�C� C� @�  �  ; !E � � � ;HI �< � � � !C " ! ' ! / � !� �A ; � )  *$D� ;J '$A!*+" �<� �
D�J+!� * ! ( ;G � !G A+D� C� C$�  � �A�  ;H*BE� CBE� � �C� C� ( !++ %* !E � �  " � � J �$ ! ;=�
?!%/� � ! � !? !% /� W !< ! � ) J " ? !% � $� C� � !%�*  � + ;  *$%� �B �B&/� W$� !E /� � )  "6�
�*$� @� �+A$; !GA+D� � ! ' ;$?*B &$� <� �$ ' � *A!&$ � +�  �*  %� G�B� $� +�+A�DA�
$'� &!++$C*BE/� � �<!* �< **BE/� " �$+A! ; ;$?  +"$E� $ 'C +A*D"�C6� � J '$A!*=�
+"$ � $ 'C +A$D"$� C� C$�  � <;B( � C+A�  ? !G A+D� C� CB I  ;  ) !M $E � D�J+!E � G�B�
$� *$)* <� � &  ; ! / � & �M*�+AH� $E� � �+A$<!  A� 5�� &6� � ;  � J  A � �A& A$AH/� ;A � �
C� @�+; �*   � C�  &D� *  " �A� �B  � $++;  � �C !A ;$ � ; J '$A!*+"*  � $ 'C +A*D"$�
�A*�+DA� "� C �E*  &J� � "+> � � �J6

�  �E*  G �+"$  � �A; � )  *$D� *!� � ! ; �& � � ! C " ! '  � ( � ;   � I $ � � " � � � !+@� �K
+A�!* *B� $� @�  �+A!C;  *B � 6�"  ; ; �C %+"$&/� � "+> � � �+"$& /� "$&  �$ � ) +"$& �
$� A$A�*+"$&� D�J+ !& $ � 8�$+6� 5:6

�� ] !& E � �+" �& � ! *A$" ;$* � �$$ � $� � ! ' !E+" �& � +$*" ;$* � �$$� LA$� D�J+B�
+;�)  *B� <;$*$+AB&$� @ +?!*$" !&$/� @ +?!*$" !&$/� ! ;  C � � ;$A!& $ /� AJ> �K
@ +?!*$"!&$/� AJ> � ( �  "?$D&$N� AJ> � ! ;  C � � ; $A!& $ /� < � !C ;$A!& $ /� AJ> !&$ �
$� @��>$�$A!&$6� � �M * �+AH� $E� � �+A$<!  A� 32�� &6

�� � ! I "  + ! * + " �& � +$*" ;$* � �$$� "  ; ; �C  %+"$  � �A; � )  *$D� @�  �+A!CK
; *B� & ; " �C� � * �%� > !#$ %T� $'C +A"�C$+AB&$T� AJ> �@ +?!*$" !&$/� AJ> �K
!;  C� � ;$A!&$/� $ 'C +A"�C�=" �  &*$+AB&$/� <;$*$+AB&$� @ +?!*$" !&$/� < � ! K
C ;$A!&$/� "C! �#  CB &$� @; !<$ �@� �> $ � !& $ � $� � �6� � �M * �+AH� $E� 15F 0��� &6

$� 3=751� �#



�� !"

� "+> � � �+"$%� D�J+� CB � ! )  * � " ! �( �*!A$� �$� %� A � �$< ** �=@$� � " ; !=�
+A$? +"$&$� @� � � � !& $6� � 'C  +A*D"$ � � "+> � � �+" �< � � D � J+ ! � � ( ; �& �?*B /�b@ ;$=�
A�& � �>*B /� @ +?!*$+AB /� & � !& � �$ ' �C !* *B  6� � �M * �+AH� D�J+! � 3��� &6

�� � < � ) ! "  * �+ " �& � @��<$(  � $ 'C +A*D"$ � � "+> � � �+" �<� � D �J+! � *  + �<; !+K
*�� ' ! ;  < !G A� *!� ( !A+"$E� �A ; � )  *$DE6� � �M * �+AH� $E� 7�F O�� &6

�� ' � *  	 � J � !< !? !%+" �< � �
+$*";$* � �$$� "  ; ; �C %� F�=

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

"!�!" ;;B� +A!pC; *B� AJ> �@ +?!*$" !=�
&$/� AJ> � ! ;  C � � ; $A!& $ /�$ 'K
C +A*D"!&$/� $ 'C +A" �C$+K
AB&$� @ +?!*$" !&$� $� " � *K
<; �&  � !A !& $6� � �M*�+AH�
$E� � � � 3��� &/� ! � C �E*$%�
� "+> � � � �+�+A�$A� $'� �" �  &=�
*  ;BE/� @ �  " �$+A!; ;$ ' �=�
C!$*BE� $ 'C +A*D"�C� & �M K
*�+AHG� 03�� &6� �  ; ; �C %=�
� "+> � � �+"$  � �A; � )  *$D� C�
� ! � � ! "  �A+" �& � +$*" ;$* �K
�$$� + ; � )  *B � �+! � �?* �K
CJ; " ! * �< * *B&$� @� � � � !K
&$/� " �A� �B  � ?  �  �JGA+D� +�
@ +?!*$" !&$/� AJ> �@ +? !K
*$" !&$/� &  ; " � � ( ; �& �?*BK
&$� AJ> � ( �  "?$D&$/� AJ> �K
! ;  C � � ;$A!& $ � $� AJ>�" �*=�
< ; �&  � !A !& $6� � �M*�+AH�
$E� �� �� &6

�� � ! �AJ*$$+" �& � +$*K
";$* � �$$ � "  ; ; �C %� @�  �K
+A!C;  * � ?  �  � �C!*$  & � $'=�
C +A" �C$+ABE� @ +?!*$" �C/�
� �<!* �< **BE� $� � � ;$A�CBE�
$'C +A*D"�C� +� @�$& +HG�
AJ> �< **BE� @�� � �6� � �M K
*�+AH�  <�� 0��� &6� � $ ) *DD�
? !+AH� � "+> � � �+" �< � � D�J+! �
+�+A�$A� $'� � �<!*�< **�=�
� ( ; �& �?*BE/� @ +?!*$+ABE�
$ 'C +A*D"�C/� AJ> �<� !C ;$=�
A�C� $� &  ; " � � ( ; �& �?*BE�

+� <! ;H"�%� AJ> � ( �  "?$%� &�M*�+AHG
7�F 3��� &6� �  �E*DD� ?!+AH�
/� � ( ; �& �?*B&$/� � � ; �&$A$=

�0
+

1
/"

!

�1
 /

$

*.
2

+

-3
4
G

� 3
5 � 6

�78

9
!+

:7

� ; <7

� =7
(
9 �77

3� ��7

9 �:7

�<7

'/ �=78

; �77

> ��7
!8
!? �:7
�
> �<7

; @A
�=7

;
!8 977

! 9�7

HI
�
��

9:7

J

B�
$ �

3
9<7

BC
?

9=7

+D :77

, 	��� G�� <��*�� ��� ������ �� 	0� �� �� � �� � �
/ ���	�� ��� �� �� 	 � � ������ '� ����1����

� �F� <;$*B�
@ +?!*$+AB 

� ������ F ��� ���
3�F�@ +?!*$"$N� � � F�$'C +A*D"$N�� �F�$'C +A*D"$�

� � ; �&$A$'$� �C!$*B N=� $'C +A*D"$�
$ 'C +A*D"$

�� �

� "+> � � �+" �< � � D �J+! � + ; � )  * ! � A� ;+A�+; �$+AB&$�
'$ � �C! * *B & $ � $ 'C +A*D" !& $ � & �M *�+AHG� 03�� &6

�� � !?$*+" �& /� � !& 'J � + " � & � $� �A! � �A!<+" �& � ! *A$" ;$* � �$DE� "  ; ; �K
C %�F� *$) *$%� � "+> � � � � +�+A�$A� $'� ?  �  � �C!*$D� @ +?!*$" �C/� AJ>>$A�C�
+� @� �+; �%" !&$ � @ ;$A�& � �> *BE� $ 'C +A*D"�C6� � �M * �+AH� �A ; � )  *$%� " �K
;  ( ;  A+D� �A� 2�� � � � 05�� &6� �� G<�=C�+A�?* �&� * !@� !C;  *$$ � @�  � ( ; ! � !G A�
" �J@*�=� $� < �J( � '  � *$+AB � AJ>�@ +?!*$"$/� AJ> �< � !C  ;$AB � $� AJ>�( �  "=�
?$$6� �  �E*$%� � "+> � � � � ' �  +H� CB � ! )  * � @ +?!*$+AB&$/� � " �  & *  ;B&$� $�
" �$+A! ; ;$?  +"$&$� $ 'C  +A*D" !& $ � & �M *�+AHG� �� � � &6

�  ; ; �C  %=�"+> � � �+"$%� C� ' � !+A � �A; � )  *$%� J+A!* !C ;$C!  A+D� * ! � �+*�K
C!*$$� &*�<�?$+; **BE� !++�#$!#$%� >!J$/� �@�  �  ;  * *BE� 	6� �6� � !+!* �CB&�
$� �6� �6� � ( � J ; " !+J& =' ! �  � $� � �6

�� � !E$?  C!*+" �%� � � � � � C  �E*DD� G � ! � @�  �+A!C;  * ! � A � ;H" � � "  ; ; �C %=�
+"$&� D�J+�& /� <�  � �*� @�� + C � �=C�+A�?* �&J�" �B ; J �] ! � J � �= � ) J ;H> $$+" �< �
0O



!@A$";@*� � *D� +; � )  * � ?  �  � �C !*$  & � )  ;A �C!A �=+ �B E� @'C +A" �C@+AB“�
@ +?!*$"�C� *� & �<  ;  %� +� @� �+; �D&$� $ 'C +A*D"�C6� � �M* �+AH�  <�� 09�� &6

�$&  �$ � )+"$%� D�J+6� �� �  C � �= � �+A�?* �&� � '  � ( !% � ) ! *  � "$& =�
�$� )+"$%� D�J+� @� �+A!C;  * � ?  �  � �C!*$ &� + �BE/ � '  ;  @�C!A�=+ �BE� ! ;  CK
��;$A�C/� @ +?!*$" �C� +� " �  &*$+AB&$� + ; ! *#  C !AB&$� ! �<$; ;$A !&$� $� < � ! K
C ;$A!&$6� � �M * �+AH� 3��� &6

� ! � G) * �& � +" ; � *  � � � ; H K
I�<�� � ! C " ! ' ! � b"$& �$ � )+"$%�
D�J+� +�+A�$A� $'� @ +?!*$" �C/�
$ 'C +A" �C�=" �  &*$+ABE� ! ;  C K
��;$A�C/� ?  �  �JGM$E+D� +�
" �  &*$+AB&$� + ; ! *#  C!AB&$�
! �<$; ;$A!&$/ � < � !C  ;$A!&$�
&�M*�+AHG� 35�� &� 8�$+6� 7:6

�� @�  �  ; !E � � ! ; � < � � � ! C K
"! ' ! � LA$� �A ; � )  *$D� $& GA�
(�;  � I$ � � " �  � @; �M! � * �  �
� !+@� �+A� ! *  *$  � $� @�  � +A!CK
; *B� + ; � ) *B&$ � " � & @ ;  " + ! K
&$� @$� � " ; !+A$? +"$E� $� L > K
>J '$C*BE� @����6� � ! ' �  ' � "*=�
& �$ � ) ! � +�+A�$A� $'� ?  �  � �K
C!*$D� AJ> �" � *< ; �&  � !A �C/ �
AJ>�( �  "?*%/ � AJ>�@ +?�!�*$K
"�C/� �  )  � AJ>>*A �C � $� AJ>�=�
! ;  C�� ;$A�C6

�� *  " �A� �BE� +$*";$*�= �
�@DE� 8 � ! I "  + ! $+"$%� $� � ! �= �
�!6" �A+"$%:� *$ ) *DD� @� ; �C$K
*!� "$&  � * � )+" �< � � D�J+ ! � + ; �K
) *! � � ( ; �& �?*�= � �< !* �<  *= �
*B&$� $� ( �  "?$ C$�*B&$�
$'C +A*D"!&$� &�M*�+AHG�
9�F 05�� &6

	$A�*+"$%� D�J+6�� ! � � � ;HI �& � � ! C " ! '  � A$A�*+"@ � �A ; � )  *$D� $& GA�
� '"JG� > !#$ ! ;H*JG � $'& *?$C�+AH6� �� �J � J �+" �%� ' �*  � �*$� CB � ! )  *B �
@ +A��#C A@B&*� @ +?!* �=<;$*$+AB&$� �A ; � )  *$D&$ / � &�M*�+AH� $E� � �+A$K
<! A� 7�� &6� �� ] !E � !<+" �% � ' �* / � !� A ! " )  � C� 	  *<$*+"�&� JM ;H � A*A�*� @�  �K
+A!C; *� $+" ;G?$A ;H* � � � �< ! * �<  **B&$/ � ( �  "?*  C$�*B&$/ � � � ;$A�CB&$�
$ 'C +A*D"!&$� $� � � ; �&$A!&$ � 8�$+6� 2:6� � �M* �+AH�  <�� O��� &6� �� !*!;�<$?*�”•p�
>!#$$� A@A�*� � ! 'C $A � C� @� �  ; !E � C�+A�?*�%� ?!+A$� � ! * � !&+" �< � � ! *A$";*=�
@��@D� 8(!++ %*� �6� �E �E?!%:6

� ! � G) * �& � +" ; � *  � � � ;HI �< � � � ! C " ! ' ! � A$A�*+"*$� D�J+� @� �+A!C;  * �
@ +<��#C A*B&$� ! �<$; ;$A !&$ / � &  �<  ;D&$� $� < �J( �=+�  � *  '  � * *+AB&$� $�
& ;" � '  � *$+AB&$� @ +?! *$" !&$� 8$; *+J% " !D� +C$A! :6 � � �M* �+AH�  <�� " � K
; (;  A+D� �A� 5�� � � � 5��� &6

� ! � � ! ; � & � � ! C " ! '  � A*A�*+"$ � �A ; � )  *$D� I$ � � " � � � !+@� �+A� ! *  *B�
C� '�* � � < � ) ! "  * �+" �< � / � 	 � J � !< !? !$+" �< � � $� � ! � � ! "  �A+" �< � � +$*";$*�=�
�$ C/� !� A ! " )  � C� � ! � ! ( !E + " � & � ! *A$" ;$* � �$$6� � �  +H � �*$� C� �+*�C*�&�
+;�) *B� " ! � ( � * !A*B&$ � @� � � � !&$�F � @; �A*B&$� $� C� � ! ' ;$?* �%� +A @ *$�
� � ; �&$A$'$ � �C!$*B&$� A �  M$* �C !AB&$� $ 'C  +A*D"!&$� +� �  � "$&$� $�
+ �!C*$A ;H*� � A �*"$&$� @� �+; �D&$� @;�A*BE� C� ( � ;HI$*+AC � +;J?!  C� &  �K
< ;$+ABE� <;$*� $� $ 'C +A"�C$+ABE� @ +?!*$" �C6

� $A �> !#$ ! ;H*B  � �+�( ** �+A$� �A; � )  *$%� A$A�*+"�< �� D�J+ ! � +� + C ��=�
' !@! � ! � *!� G<�=C�+A�"� @� " ! 'BC!GA/ � ?A�� " ! " � & �M*�+AH� $� +A @ *H� � � ; �K
&$A$'!#$$/� A ! " � $� A �  M$* �C!A�+AH� $ 'C +A*D" �C� JC ;$?$C!GA+D� C� +A�� �*J�
�  <$�*!;H*�<�� @�<�J )  *$D� +" ; ! �? !A�+A$/ � < �  � @;!+AB� @ �$ " ;$* ! ;H* � �
' !&B"!GA+D6

�$+6� 76� �  +? !@ @ "* � " $ & + � * � ) + " � < � � D � J+ ! / � + ;6�
� ;@+J / � G ) *B & � +" ; � * � � � ; H I � < � � � ! $ " ! ' !

3X �"



� � ;   � & �M*B%� � ! ' �  ' � +$;H*� � � � ; �&*A$ '@� �C!@@BE� A�  M$* �C!ABE�
�'C +A*D"�C/� + � �  � ) !M$E � +A@;�;@AB/ � � ( * ! )  * � @!� C� 'CBI ** �+A$� �B=�
'B ; " ! D � 8�$+6� O:/ � @�� �6� � � ' ; J? !%/ � J� + ;6� � ! � ! "  ; ; B � $� C�+A�?*  � + ;6�
�G ; ! ( ;B � 8+&6� �$+6� 5:6 � � �M* �+AH� A@A�*+"�<� � D�J+! � ' �  +H� $'& *D A+D� �A�
9�� � � � 35�� &6

� $+6� 26� � '@ +A*D"& � A@ A�$ +" �< � � D � J + ! / � 	  @ @ I + " � + � J M  ;H  

� HI5- �J � <K<+H�� �

�����#� $ �%

� $ ) *  &  ; �CB  � �A ; � )  *$D� � '  � ( !% � ) ! * ! � I$ � � " � � � !+@� �+A� !*  *B�
*!� � � ;H I �& � $� � ! ; � & � � !C" ! '  6 � � *$ � C+" �BAB� +A�J"AJ�* �="! �A$� �C�?=�
*B&$� $� @�$+" �C�= � ! 'C � �? *B&$� + "C ! ) $ * !& $ � @!� *  " �A� �BE� J?!+A"!E

� $+6� O6� � 'C  + A * D " $ � A$ A�$ +" �< � � D � J + ! / � C � 'C B I  * * � +A H � � B K
'B ; �" ! D / � +  C  � � =C �+A �? * B % � +" ; � * � � ! ; � < � � � ! C " ! ' !

3�



� J+! � �=�$C$?$*+" �%� * ! ; � )  * * �%� &J;H�B /� ]  & !E$* �=� � (B+A!@+" �%�
�( ; !+A$� $� �@I  � � *+" �< � � ! �E$@ ; !< !6

� 'J?  *$  & � +A� !A$<� !> $$ � $� ; $A �> !#$ ! ;H*B E� �+�(  ** �+A %� *$)*  <� �
& ; ! � � '  � ( !% � ) ! * ! � ' ! * $ & ! ;$ +H� �6� �6� � �< � ! * �C$? � 801�3/� 01�7:/�
�6� �6� � !++�  C$?� 801�O/� 019�:/� �6� �6� � $ �?$* " � 801�3/� 01�5:/� �6� �6� � $ I JK
*$*!� 801�3:/� �6� �6� � !%*� 801�2/� 0192/� 015�:/� �6� �6� �  *< ! �A  * � 80151:/�
�6� �6� � ; $=� ! �  � 801�1:/� dU6� �6� �  � *AH C� 80191:/� \6� ] 6� ] $E! ;$ (  %;$ �
80157/� 0179:/� �6� �6� �E& � �C� 80152/� 0170:/� ] 6� �6� � '$ ' (  " �C � 80170:/
�6� �6� � ! ;$ ; �C � 80151/� 0175:/� �6� � 6 � � J ;A !* �C � 80171:/� �6� �6� � ( � J ; ; !  C �
8017�:/� �6� �6� 	 $E�&$ � �C� 80191:/� � 6 � �6� � ) ! > ! � � C / � � 6 � �6� � < ! ; ! � �C ! / �
� 6� �6� � ! ;$ ; �C � 80150:/� �6� �6� � ;$  C� $� � �6� 8017� :/� �6� � 6� � ;$  C� 80153:/�
�6� �6� � ;$  C� 80172:/� \6� �6� � ! $ � (  " � C ! � 80173:/� � "6� �6� � ; $ =� ! �  � 80171:/�
�6� �6� �  %* ! ; �C /� �6� �6� � ' !  C � $� � �6� 8017O:/� �6� �6� � ! � $ � �C � 80175:/
W6� �6� 	 !$ � �C � 80170:/� Z6� ]6� � ;$ C� 80175:/� �6� 	6� �EC � �$  C� $� � �6� 80177:�
$� &*�<$ � � �J<$ 6� � 'J?  *$  � *$ ) *  &  ; �CB E� �A ; � )  *$%� � � ;HI �< � � $� � ! K
;�<�� � ! C " ! ' ! � * !&$� @� �C� �$ ;$+H� * !?$* !D � +� 0151� <6� 8+&6� �$+6� 0:6

� * ! ;$ ' � @�;  CBE� $� ; ! ( � � !A � � *B E � $++;  � �C!*$%/� !� A ! " )  � � ! * *BE�
(J� *$D� @� " ! 'BC!  A/� ?A�� $* ) *  &  ; �CB  � �A ; � )  *$D� � '  � ( !% � ) ! * ! � E ! K
� ! "A �$ 'JGA+D� * @�+A�D*+AC�&� ;$A�> !#$%� $� &�M*�+A$/� ?A�� +C$�  A ;HK
+ACJ A� �� @ �  &  **BE� J+; �C$DE� �+ ! � " � * ! " �@;  *$D6

� $ )  � @�$C� �$A+D� ;$A �+A� !A$< � !> $?  +" !D � E ! � ! "A  � $+A$" ! � *$)*  =�
& ; �CBE� �A; � )  *$%� @�� D �J+ !& � +*$ 'J � CC �E� $� +� + C � �=C�+A�" ! � *! � G<�=�
'!@!�6

-�� � � � 	 � � � 	 � � 0�.��� � !J*$+A$? +"$ � �E ! � ! "A  � $ ' �C ! * * B  � �A ; � )  *$D�
C! ; ! * )$*+" �<� � D �J+! � *!� � � ;H I �& � $� � ! ; �& � � ! C " ! '  � CB � ! )  *B � A � �$=�
< @@�="! � ( � * !A*B&$� @� � � � !&$ � $� @�  A �@ C!G A� '* !?$A ;H*B  � ;$A�> !=�
#$!;H$B � $ '&  *  *$D� " ! " � C� @��+A� !*+AC /� A ! " � $� @�� � ! ' �  'J6

� ; D � �  A! ;H* �< � � $ 'J? *$D� C ! ; ! * ) $ *+" �< � � D �J+! � � '  � ( !% � ) ! * ! � * !&$�
@�+;�%*�� ' !+*DAB � < � ; �<$? +"$ � � ! ' �  'B � @�� � ( * ! )  *$D& � $!� + C �* �&�
$� G)* �&� +" ; � * !E� � � ;HI �< � � � ! C " ! ' ! 6 � �� ] !E � !<=� J �J �+ " �% � ' � *  � 8C�+K
A�?*!D� ? !+AH� �  �  � �C �< � � E �  (A ! : � C ! ; ! * ) $ *+"$ %� D�J+ � @�  �+A!C;  * � +  � B K
&$� & +A!&$� )  ;A �C!A�=+ �B &$/� @;�A*B&$/� A� ;+A�+; �$+AB&$/� $*�<� ! �
"�  &*$+AB&$/� � �<!* �< ** �=� ( ; �& �?*B&$/� ' � �< @@B&$/� � � ; �&$A$ '$ � �C!@=�
@B&$� $ 'C +A*D" !& $ � $� @ +?!*$" !&$ � 8�$+6� 1 :6� �� A�%� )  � > !#$$ � � ! ' �  ' �
C ! ; !$ )$* ! � � ! 'C$A� C � � ;H � + C � �=C�+A�?* �<� � ( � �A! � 	  @<$*+" �=�  I ( ! �=�
&!"+"�<�� ! *A$" ;$* � �$D� � � � �6� �  ;HC ;$?!%6� �  A ! ; H* B & $ � $++;  � �C !*$D&$�
J+A!*�C; * � /� ?A�� C� G<�=C�+A�?* �&� * !@� !C;  *$$ � & �M * �+AH� �A�  ;H*BE�
@��+;� C� $ 'C +A*D"�C� @�+A @ ** � � J&  *HI !  A+D� $� �*$� +A!* �CDA+D� +; ! ( � �
& �< ;$+AB&$6� �� LA�&� )  � * !@� !C;  *$$ � C� � ! ' �  '  � * ! ( ;G � !G A+D� @��+; �$�
A &*�=+ �BE� $ 'C +A"�C$+ABE� <;$*6� � �M * �+AH� C ! ; ! * ) $ *+" �< � � D �J+! � C�
J"! ' !* *BE� ' � * !E � " � ;  ( ;  A+D� C � @�  �  ; !E � 1�F 0��� &� $� C� �A; � )  *$DE�
+��  � )$A+D� E ! � ! "A  � * !D � > !J * ! � 5 " ' , "6 " ' ' ( � %+.( ' ' �# ( � # "+%+/ �"# * �* � d � !� +6�
Ro� ƒ �!� 0� 06� $� @;�E� � + �E � ! *$CI $  +D� �+A!A"$ � < !+A� �@� � � $� @ ;  #$@��6

�� G<�=C�+A�"J/� C � ( !++ %* � �6� �$ ;H<$;H?!%/� � ! ' �  ' � @�  �+A!C;  * � ?  �  K
��C!*$ &� + �BE/� +C A; �=+ �BE/� &  +A!&$ � (  ;  + �C!ABE� @ ;$A�& � �> *BE�
$'C +A*D"�C/� &  �< ;  %� + � @� �+; �D&$� A &*�=� $� '  ;  * �C!A�=+ �B E� <;$*6�
� �"� � C+A�  ? !GA+D� A�*"$  � @� �@; !+A"$ � @ +?!*$" �C6� �� @�$ ( ;$ )  *$  & �
"� <6� �  I ( ! �& !< / � C� ( !++ %* � �6� � A!? !%/� $� C� � !%�*  � + ;  *$%� � ! � � ! � ! * / �
� I� 8�6� �  I ? !%:� C� � ! ' �  '  � C ! ; ! * ) $ *+ " �< � � D � J+ ! � ' !&  A* �  � & +A� � ' ! * $ K
&!GA� + �B � @ ;$A�& � �> *B  /� @ +?!*$+AB � $ 'C +A*D"$/� <;$*B/� & �< ;$ /�
<�!C ;$AB/� $ 'C +A" �CB � &  ; " � � ( ; �& �?*B  � " � *< ; �&  � !AB � +� � ( ; �& " !& $ �
� ! ';$?*BE� @�� � �6� � �M * �+AH� C ! ; ! * ) $ * + " � < � � D � J+ ! � *!� + C � �=C�+A�?*�&�
"�B; � �  I ? !%+" �%� ! *A$" ;$ * ! ;$ � � �+A$<!  A� 03��� &6

� !$ ( � ;   � I $ � � " � � � !+@� �+A� ! *  *B � �A ; � )  *$D� C ! ; ! $ ) $ * ! � C� @�  �  K
;!E� �$'$*+"�<� � $� � $ ( � ! � + " � < � � +$*" ;$* � �$  C6� � �  +H� C� �+* �C!*$$� � ! ' K
� '!� ' ! ;  < !  A � @; !+A� ( ! ' ! ;H* �< � � " � *< ; �&  � !A ! / � CB I  � " �A� � �<� � � ( * !K
) ! A+D� A� ;M ! /� @�  �+A!C;  * * !D � *  � !C* �&  � *B& � ? �  � �C !*$  & � + �BE� $�
(  ;  +�C!A�=+ �BE� @ ;$A�& � �>*BE/� @ +?!*$+ABE� $ 'C +A*D"�C/� '  ;  * �C !A �K

30



+ �BE� @;$A?!ABE� & �<  ; %/ � + �BE� $� A &* �=+ �BE� <;$*� $� $ 'C +A"�C$+ABE�
@ +?!*$" �C� +� @� �+; �D&$� &$" � � " � *< ; �&  � !A �C6

� � � � ! * *B& � (J�  @*D/� C� G<�=C�+A�?*�%� ?!+A$� �$ '$@+"�%� ' �*B� 8@;�K
M! �H � �$A! ;? !%: � C� � ! ' �  '  � C ! ; ! * ) $ * ! � @�  � ( ; ! � !GA � $ 'C +A*D"$� $� <;$K
*B/� C� G<�= ' !@! �* �%� )  �   � ?!+A$/� !� A ! " )  � C� � $ ( � ! � + " � & � +$*";$*� �$$�
' !& A* � � JC ;$?$C!  A+D� "� ;$? +AC� � $� &�M*�+AH� @��+;�  C� @; �A*BE� $ 'C +AK
*D" �C� $� & �< ;  %6� � �M* �+AH� � ! ' �  ' ! � C� � $ ( � ! � + " � & � +$*" ;$*� �$$ � " � ;  (K
;  A+D� �A� 35�� � � � 05��� &6

� $+6� 16� � '@++A& D"@� C ! ; ! @ ) @ @ + " � < � � D � J + ! / � + ;6� � �> *

� A ; � )  $$D � C ! ; !@)$@+" �< � � D �J+ ! � I$ � � " � � � ! 'C$AB � C� � ! " !A ! ; �= � �C=�
� !<+" �&� +$*" ;$*� �$$ � $� � ! * � !&+" �& � ! *A$" ;$* � �$$/ � <� � * !&$� ' !+*DAB�
* !$( � ;   � E ! � ! "A  � *B  � � ! ' �  'B � C� ( !++ %*!E� �D � ! � �  " � 8�$+6� 0�:6

� �  +H � �*$� � !A$ � �C ! *B � E ! � ! "A  � *B & $ � > � �& !&$ / � � ( * ! �J )  * *B&$�
�6� �6� � !++�  C$? &� C� I ;$> !E � $ 'C +A*D"!T� > ( ' ; �+#" ' ' ( � ( ' ; �# ( � „� ��<�  �  � @� –6�
� ! & $ � + � ( � ! *B� + ;  �JGM$ � > � �&BT� � " ' ' �$< 9 . � * � #" �%+/ �"#*" � 8 • f ˆ 6 : / �
� K9 $+ / ( � %+.#&" ' �(# ( � 8�� <�ˆ6:� $� � �6 � 8 �@� �  ;  *$D� �6� �6� � ! ; $ ; �C ! � $�
�6� �6� � ; $  C ! : 6

� ! � G ) * �& � + " ; � *  � � � ;H I �< � � � ! C " ! ' ! � C ! ; ! * ) $ *+ "$  � �A; � )  *$D�
@� � � ! ' �  ;DGA+D� *!� *$ ) *G G� " ! � ( � * !A*JG � 8�G '+B�A �C+" !D � +C$A!: � $�
C �E*GG� > ;$ I  CJ G� 8 ( ! ( ! � ! < + " !D � +C$A! : � ?!+A$6� �� +  C � �=C�+A�?*�%� @�K
; �+  � 	> !*+" �< � � ! *A$" ;$* � �$D� I$ � � " � � � ! 'C$A! � "B 'B ; " ! '& $*+" !D � +C$A!/�
@�  �+A!C;  ** !D � '  ;  * �C !A �=+ �B&$� @ +? !*$" !&$� $� " � *< ; �&  � !A !&$6�
� �M* �+AH� $E� +� +  C  � �= ' !@! � ! � @!� G<�=C�+A�" � JC ;$?$C!  A+D� �A� 5� &�
8�6� � ) $ & $ ? ! % : � � � � ��� &� 8�6� � ! < * ! ? ! % : 6

� � � $++;  � �C!*$%� �6� �6� � �$<� �HD*# ! / � Z6� ]6� � ;$  C! � 8017�: / � �6� �6� � !K
; $ ; �C ! � $� �"6� �6� � ; $= � ! �  � 80171:� "B 'B ; " ! '&$*+"JG � +C$AJ� �A*�+$;$�
"� C �E* &J� A$A�*J6� � � * ! " � � C� @�+;  � *   � C�  &D� C� �A ; � )  *$DE� +C$AB�
(B ; ! � * !% �  * ! � + ;  � JG M ! D � E ! � ! "A  � * ! D � > !J * !T � 5 " . . � ( * " ' ' ( � †‡6�%('' �*$+�
• f ˆ 6 / � � ; �$ �%" . ( * �+ , ' � :&" '+ , ($( � ‰ • • 6 / � @ +'%+;<9 ' '+%". ( * � $(& . �%&/� ‚R o 6 / �
= & # %$( ; <$9%< &* � / ( ' , + * �� € S R o 6 / �>+#+, " '&* � %+#�%&*� �� 0� P S Q y 6 /� ?A�� @�'C�K
;$ ; � � "B 'B ; " ! '&$*+"JG � +C$AJ� � !A$ � �C !AH � *$ )*$&� C! ; ! * )$ * �&6

� � � &* *$G� �6 � �6� � � $< � �HD*# ! � $� Z6� ]6 � � ;$  C! � 8017�: / � @!"  A� � ( ; �K
&�?*�< �� $ 'C +A*D"! / � ' ! ;  < !G M  < � � C� @� � � IC  �( ! ( ! � !<+" �$ �+C*AB/�DC;D A+D

33



��C!E

� ! F ! � & $ C ! E

�!'L

�0.�0"!GC!E

,	��� �L�� <��* �� �������� ��E0� �� �� ��� � � �	 � ��*����� �� ����� ���*� / � � � �� � ������
D��2E���� F��� ���

c� F�<;$*BN� 3�F <;$*B� & �< ;$+AB N� � �F� <;$*B� + ; !*#  C!AB N� �� � � & �< ;$ �N� � � F� +; !*#BN� � � F� +; !*#B�
<;$*$+AB N� 2� F� ! �<$;;$ABN� �� � � @ +?!*$"$N� � �F�@ +?!*$"$ � @LC +A"�C$+AB =��� �F�$ 'C +A*D"$=� ��� � �
I@++A$D"$� <;$*$+AB N����� � $ 'C +A*D"$� @ +?!*$+AB N����� � �$ 'C +A*D"$� "�  &*$+AB =� ���� �AJ>�@++?!=�

$*"$N� �� � AJ>�@ +?!@$"$/� @��>$�$AB/� AJ> �" � *<; �&  � !AB� b

3�



> !#$! ;H* �%� � ! ' * �C$ �* �+AHG� "B 'B ; " ! '& * *+ " �%� +C$AB6� � 'C  +A*D"$�
C� � ! ' �  '  � "B 'B ; " ! '& * *+" �%� +C*AB� @ �  �A; � )  *B� *� + �+A�DA� C� �+*�C*�&�
$'� G�+"$E� �A; � )  *$%6� \A� � +C$�  A ;H+ACJ A� �� A�&/� ?A�� 	 > !@+" !D � +JI! �
C� LA�� C�  &D� �  ' " � � @� � *$&! ; !+H6

�� G) * �%� @�;�+ � 	> !$+" �< � � ! *A$" ;$@��$D� ! * ! ; �< � "B 'B ;" ! '& **+" �%�
+C$AB� C+A�  ? !  A+D� C� � ! " !A ! ; � = � � C � ! <+ " � & � +$*"; ** � � *$� $� C� � ! * � !&=�
+"�&� ! *A$" ;$* � �$$ � 8 ] $E! ;$(  %;$/ � 0157:6� � ! � ! "A  � *B  � � ! ' �  'B � "B'B;=�
" ! '&$*+" �%� +C$AB� * !&$� $ 'J? *B� @�� �6� �$ ;H>$;$?!%/ � <� � �* ! � @�  �+A!CK
;  * ! � ?  �  � �C !*$  & � '  ;  * �C!A�=+ �BE/ � '  ;  *BE/� @! � +C )  & � $ ' ; �& � + �BE/�
A�*"$E� $� &�M*BE� $'C +A"�C$+ABE/� <;$*$+ABE� @ +?!*$" �C� +� @� �+; �%"!&$�
+;�$+ABE/ � @; �A*BE/ � + ; ! *#  C!ABE/ � $ 'C +A"�C$+ABE� <;$*� $� <;$*$+ABE�
+;! *# C6

� $+6� UU6� � 'C  + A * D " $ � C ! ; ! * ) $ * + " � < � � D � J + ! � +� @ � � @ ; !+A" !& @ �
<;$* / � �6� � J � & J E ? ! % / � G ) * B % � +" ; � * � � � ; H I � < � � � ! C " ! ' !

�6� �6� � !&  � � CB & � $� �6� �6 � 	  � � � � �C$?  & � 80175:� C� �J�J� � " �%� '�* / �
C� 0� "&� *$ )  � + ;6� � ! ' ! / � � ( * ! � J )  *B � � ! ' * � '  � *$+AB / � '  ;  * �C!A�= � $� )  ; K
A�C!A�=+ �B / � �BE;B / � @; �A*B / � + ; ! ( � � � � ; �&$A$ '$ � �C ! **B  � @ +?!*$"$�
&�M*�+AHG� ( � ;   � 5�� & � $� @� �AD)  ** �+AHG� � " � ; � � O��� &/� ?  �  �JGM$ +D�
+� + �B&$� � � * � � � � *B&$/ � @ +?!*$+AB&$/� A �  M$* �C !AB & $ � � � ; �&$A!&$�
&�M*�+AHG� 5F ��� +&� $� &  � <  ;D&$ � 8 �  � " � : � & �M*�+AHG� 0�� +&6� �B I  � @��
� ! ' �  ' J � + ;  �J  A� & �M * !D � @!?" ! � * �< *! / � + �+A �DM!D� $'� �BE;BE� "C! �#=�
@� ;  C� I@!A �CBE� @ +?!*$" �C/� ! ;  C � � ;$A�CBE� @ +?!*$" �C� $� ! ;  C� � ;$A�C6

�$A�; �<$b? +"$%� +�+A!C� @� � � � � @� " ! 'BC!  A / � ?A�� �*$� �A ; !< ! ;$+H� C�
( � ;   � +@�"�%*�%� $� J � ! ;  * * �%� �A� & +A! � +*�+! � A � �$< ** �< � � & !A  � $ ! ; ! �
' �*  � ( !++ %*!6 � �+E� �D � $'� +A � !A$<� !>$?  +" �< � � @� ; � )  *$D� *� ;$A � ; �<$K
? +"�%� E! � ! "A �$+A$"$/ � & � ) * � � +?$A!AH/ � ?A�� J " ! ' ! * *B  � �A ; � )  *$D� DCK
;DGA+D� ! * ! ; � < !&$ � "B 'B ; " ! '& * *+" �%� +C$AB6� �� � ! " !A ! ; � = � � C � !<+ " � % � '�* �
� ! ' �  � � C ! ; ! * ) $ *+" �< � � D �J+ ! � @�  �+A!C;  * � ?  �  � �C !*$  & � + �BE/ � & +A!&$�
(J � �C!A�=+ �BE� @ +?!*$" �C/� $ 'C +A" �C$+ABE� @ +?!*$" �C/� � �< !* �< ** �= � (K
; �& �?*BE� @ ;$A�& � �>*BE/ � " �  &*$+ABE� $ 'C +A*D" �C� $� & �<  ;  %� +� @� �K
+; �D&$� + �BE� + ; ! *#  C!ABE� <;$*/ � < ;$*$+ABE� + ; ! *#  C � $� ! �<$; ;$A�C�
8�$+6� 00:6� � �M* �+AH� D�J+ ! � � �+A$<!  A � 0���F 05��� &6

� � G<J� �A � � ! " !A ! ; � = � � C � !<+ " �< � � +$*";$b*��$D� @� �AD<$C! A+D� �!*=�
� !&+"$%� !*A$" ;$*� �$%/ � < � � C� �A ; � )  *$DE� C ! ; ! * ) $ *+" �< � � D�J+! � @�DCK
;DGA+D� " � *< ; �&  � !AB/ � < � !C  ;$AB � $� < �J( �=+�  � *  '  � *$+AB � @ +?!*$"$/ �
!� ?$+;� � @��+; �  C� <;$*$+ABE� +; ! *#  C� $� + ; ! *#  C !ABE� < ;$* � J& *HI !  A+D6�

39



� �M*�+AH� C ! ; ! * ) $ @ ! � C� � !b@�!&�" �&� ! *A$" ;$$ � �$$ � " � ;  ( ;  A+D� �A� 33��
�� � 73�� &6� � ; �$� " � *< ; �&  � !A �C � C+A� ? *B � C� � ! ' �  '  � C ! ; !@) $@+" �< � �
D�J+!� A ! " )  � C� � !%�*  � + ;  *$%� � �E&JE/� �EJA/� � �A !=�  % '$A � $� � �6/� <� �
� (M !D� &�M*�+AH�  <�� � �+A$<!  A� 95�F 5��� &6

� ! � � ! ; �& � � ! C " ! '  � * !$ ( � ;   � @�;*B  � � ! ' �  'B � �A; � )  *$%� C ! ; ! * ) $=�
@!� $& GA+D� C� �  C ! * � = � ! � ! ( !E+" � % � $� � $+E!* �=� !> !C�+" �%� ' � * !E � 8+ C K
��=C�+A�?*B � ? !+A$:6� � $A� ; �<$?  +"$ � �*$� @�  �+A!C;  *B � CJ; " ! * �< * *B&$�
@�� � � !&$� F�AJ> �@ +? !*$" !&$/� AJ> � " � *< ; �&  � !A !& $ /� @� �> $ �$A!&$ � +�
@��+; �D&$� +; ! *#  C6� � �M * �+AH� D�J+! � 0O�� &6� � � !C*$A ;H* � � ( � ;HI �  � � ! ' K
C$A$ � �A; � )  *$D� C ! ; ! * ) $ *+" �< � � D � J+ ! � $& GA� C� ( !++ %*  � �6� � ! ' ! � ? ! % �
8�!%�*� <6� � ! �AB ' / � + ;  *$%� �  %C! / � � ;$ "J ;$J I !<B /� � < �  " � $� � � 6: / � <� �
�*$� CB � ! )  *B � C� �+* �C* �&� A &* �=+ �B&$� AJ> �@ +? !*$" !&$/� AJ> �( �  "=�
?$D&$/� AJ> � " � *< ; �&  � !A !& $ � +� @� �+; �D&$� + �BE� @;�A*BE� $ 'C +A*D"�C/�
" 'C +A"�C$+ABE� @ +?!*$" �C� $� AJ>>$A�C6� � � ! * $ # ! � &  ) � J � C ! ; ! * ) $ * �& �
$� <�A �$C�&� *!� � ! ; �& � � !C " ! '  � * !&$ � @�$C� �$A+D� J+; �C*�6� � � � � ! * *B&�
�6� �6� � ;$  C! � $� Z6� � ; $G ; ; ! � 8017�:/� C� #  *A� ! ;H* �% � ?!+A$� 	 � J � !< !? !%+" �=�
<�� I � �<$(!� J� <� �B� � �+J ' ;J " � � � " ! ' ! * � � * ! ;$?$ � A$A�*=TC!; !* )$*+"$E� �A; �K
) *$%� & �M*�+AHG� � � � 7��� &/� " �A� �B  � @�  �+A!C;  *B � @ +?!*$+AB&$� $� " � $K
C�+;�$+AB&$� $ 'C +A" �C$+AB&$� @ +? !*$" !&$ � +� !&& �*$A�C�%� >!J* �%6�
�"6� �6� � ;$= ' ! �  � 80171:� *!� �+* �C!*$$� * !E � � "$ � ' �  +H� (  � �$ !++�C�%� > !J*B �
&�M*JG� 8�� � 59�� &:� $ 'C +A*D" �CJG � A � ;M J � �A*�+$A� " � *$ ) *  & J � C!=�
; !* )$*J6

� ! ; $?$  � �A; � )  *$%� C! ; ! * ) $ *+" �< � � D �J+! � �6� �6� �  *< ! �A  * �& � 80151:�
�A& ?! A+D� C� @�  �  ; !E � � <+A!>$*+" �<� / � 	 ! J '+" �< � � $� � < � ) ! "  * �+" �< � �
@��<$(�C/� <� � �*$� @�  �+A!C;  *B � AJ> � " � *< ; �&  � !A !& $ /� AJ> !&$/� AJ> �@ +K
?!*$"!&$� $� @� �>$ �$A!&$/� ?  �  � JG M $&$+D� &  ) � J � +�(�%6

)����	���	�� 0�.��� �� ' � *  � ! '  � ( !% � ) ! * + " �% � ?!+A$� � � ;H I �< � � � ! C K
"! ' ! � �A ; � )  *$D� <�A �$C+" �<� � D �J+! � I $ � � " � � � !+@� �+A� ! *  *B6� � *$� � ( * !K
) !GA+D� C� +!* �C* �& � C� +$* " ;$* ! ;H*B E� ' � * !E/� !� C� C�+A�?* �%� ?!+A$� Y<�=�
��+A�?*�<�� � ! C " ! ' ! F �C� +C� � !E � ! *A$" ;$ * ! ;H*B E� b@��*DA$%6� � A; � )  *$D�
<�A �$C!� * !&$� $'J? *B � *!� �A�  ;H*BE� J? !+A" !E � � � $ " !+@$%+" �=� J ($ *K
+"�%� � ( ; !+A$ � 8�$+6� 03:/� �$ '$*+"�<� /� � $ ( � ! � + " � < � � +$*" ;$* � �$  C/� G ) * �K
<�� +"; � * ! � � � ;HI �< � � � ! C " ! ' ! � $� *!� � ! ; �& � � !C " ! '  6

�� ] !E � !<+" �% � $� � J �J �+" �%� ' � * !E � LA$� �A ; � )  *$D� @�  �+A!C;  *B �
+ �B&$/� +C A; �=+ �B&$/� &  +A!& $ � )  ;A �C!A�=+  �B & $ � $ 'C +A*D" !&$ � +� @� �K
+;�D&$� + �BE/� '  ;  * �C!A�=+ �B E� <;$*� $� @ +?!*$" �C6� � 'C  +A*D"$ � @�?A$�
* � �A;$?!GA+D� �A� A! " �CB E� C ! ; ! * ) $ * ! / � � ! ' * $ # ! � + �+A�$A� ;$ I H� C� A�&/�
?A�� C� <�A �$C � @�DC;DG A+D� @��+; �%"$� <;$*/� @ +?!*$" �C� $� � ! ' �  ' �  <��
E ! � ! "A �$ 'J  A+D� +;  �JG M$&� " �&@; "+ �& � > !J*BT� ! + ; < ( � . " "$(4& '( . �* �
‚ x �R } 6/ � = ' "& .+$( / ( . � ( � 2 (4 < " *$( # �%( � _�Q o • 6 / �5 " ' , "6 " ' ' ( � 4 � , , * � ( # ( � s x ~ 6 /
5�� '($( � 8•� f � ˆ6: / � � ; "%$+# �%" . ( *� †‡6��# + *$. ( # D"3 �� � � !� <6� $� � �6

� �M * �+AH� <�A �$C! � $ '&  *D A+D� �A� 55� � � � 07�� &6
� �A �$C+"$ � �A ; � )  *$D� I$ � � " � � � ! 'C$AB � C� �$ '*@+"�&/� � $ ( � ! � +" �& / �

� �C� !<=�J&<!$A+"�& /� � ! " !A ! ; � = � � C � !<+ " � & � +$&" ;$* � �$DE� $� � ! * � !& =�
+"�&� !*A$" ;$* � �$$6

�� b# *A� ! ;H* �%� b?!+A$� � J+ ! � �=� $C$?I G " �%� * ! ; � )  * * �%� &J;H�B �
�-1/.0H�� �A+JA+ACJ A6� � � � " � !D& � &J;H�B � �*/� C � '& � ) * � / � $�  +AH6

�� + C �* �%� $� G ) * �%� ? !+ADE� 	  *<$<G "�=�  I ( ! �& ! " � " �< � � ! *A$" ; I G =�
�@D� � ! ' �  ' � < �A �$C! � C� �+*�C*�&� + ; � )  * � <;$*$+A�%� > !#$ %� F �?  �  � �C !K
*$ &� + �BE/� A &*�=� $� +$*  C!A�=+ �BE� <;$*� +� @� �+; �D&$� 8C� � !%�*  � +  ;  K
*$%� �G"/� � ;$" � $� � �6: � ( �  "?$ C$�*BE� " � *<; �&  � !A �C/� $ 'C +A" �CBE� @ +K
?!*$"�C� $� � )  ;  '*  *b*BE� & �< ;  %6� �+ � LA$� @�� � �B � > !J*$+A@? +"$�
�E ! � ! "A �$ ' �C!*B6

W$+; � � $� & �M*�+AH� <�J( � '  � *$+ABE� @� � � � � J&  *HI !G A+D� "� G<�=C�+=�
A�"J� C� +A�� �*J� � $ ;D '$*+" �%� "�+B6

�� �$ '$*+"�&/� � $ ( � ! � + " � & � +$* " ;$$ � �$DE/� !� A ! " )  � C� �  C � * �& � ��=�
(B+A!* � <�A �$C� $ 'J?  *$  �A � ;H" � �@�� � ( * ! )  *$D& /�*��$�@��( � ;HI �&J � " � ; $K
? +ACJ� +A�J"AJ�* �=@�$+" �CBE� $� � ! 'C  � �? *B E� +"C! ) $*6� � ! ' �  ' � @�  �+A!C=

35



� $+6� 036� � E  & ! � + � @ � + A ! C ;  * $ D � � ! ' �  ' � @ � @ $ ) @ & +=�
; � *B E � � A ; � )  * $ % � � � $ " ! + @ $ % + " � = � J ( $ * + " � % � � ( ; !+A$
� F <;$*BN� � F� <;$*B� +� C";G? *$D&$� <! ;  " � $� "�* "�  #$%N�
� � F�& �< ;$N� � �F�$'C +A*D"$N� 5�F� $'C +A*D"$� @ +?!*$+AB N�
�� � � $ 'C +A*D"$� A�  M$* �C!AB N� 2� F� @ +?!*$"$N�� �F� @ +?!*$"$�
*'$++A"�C*+AB N�� � F� ! ;  C� � ;$ABN� �� �F� " � *<; �& � !AB� *� < � !K

C ;$AB

37

;  * � C� �+* �C* �&� <;$* !&$�
+� & ! ; �& �M *B &$ � @� �+; �%K
"!& $ � @ +?!*$+ABE� $ 'C +AK
*D"�C/�$ 'C +A"�C$+ABE�@ +K
?!*$" �C� $� ! �<$; ;$A�C6�4+K
A!* �C;  * � / � ?A�� "� ' !@ ! � J � C�
� ! ' �  '  �<�A �$C! �@�+A @ *K
*�� JC ;$?$C!  A+D� ?$+;� � $�
& �M*�+AH� <;$*$+ABE�+ ; ! * K
# C6� � �M* �+AH� <�A �$C! � C�
J " ! ' ! * *B E � A "A�*$? +"$E�
' � * !E � +� +  C � �= ' !@! � ! � *!�
G<�=C�+A�" � $ '&  *D A+D� C�
+;  �JG M$E� @� �  ; !ET� �A�
� � * !E"  * � ! � � � � � $A! ;? !D�
�A� ��� � � � � 2��� &/� �A� C �E �K
CH C� �  " � � $ � � $ & ! * ? ! % F�
� $ �+ !< !A? !%�� � �+ ;6� � � � !A=�
�  %( �$ � �A� 7��� � � � 75�� &6

� 'C +A*D" �C�=&  �< ;H=�
*B  � �+ ! � "$ � C ! ; ! * ) $ *+" �=�
<�� D �J+! � C� � ! " !A ! ; � = � �C=�
� !<+" �& � +$*" ;$* � �$$� ( ' �
+ ;  � �C� @ �  �B C! � @ �  " �B K
C!G A+D� A � �$< **B&$� �AK
; � )  * $ D& $ � <�A �$C+"�<� �
D�J+!6

� ! � G ) * �& � +"; �* �
� � ;HI �< � � � ! C " ! ' ! � &  ' �K
' �%+"$  � �A; � )  *$D/� C� A�&�
?$+; � $� <�A �$C/�>!J*$+A$=�
? +"$� +; ! ( � ��E ! � ! "A  � $ ' �K
C!*B6� � �LA�&J � +@�!A$<� !=�
>$? +" �  � � !+?;  *  *$  � $E�
C� �+* �C* �&� @��$ 'C� �$A+D�
@�� ;$A� ; �<$? +"$&� @�$ 'K
* ! " !&6

�� � ! ' �  '  � < �A �$C! � � !=�
" !A ! ; �= � �C � !<+" �% � '�*B�
@�  � ( ; ! � !G A� <;$*$+AB �
+ ; ! *#B � $� + ; ! *#  C!AB  �
<;$*B6� � �+ ;  � *$  � &  +A!K
&$� @ �  E � �DA�C�! �<$; ;$AB6�
W$+; � � $� & �M * �+AH� �A�  ;HK
*BE� +; �  C� @ +?!*$" �C� "�
' ! @ ! � J � JC ;$?$C!GA+D6�
� ( M !D � & �M*�+AH� J " ! ' ! * K
*�<�� D � J+ ! � C� @�  �  ; !E �� !=�
" !A ! ; �= � �C � !<+" �< � � +$*=�
" ;$ * � �$D� �5�F 75�� &6

�� � ! * � !& +" �& � !*A$=�
" ;$* � �$$� * ! ( ;G � !  A+D�" �K
;  ( ! * $  � & �M*�+A$� $� ;$A�K
; �<$? +" �<� � + �+A!C! � @�K
� � � � <�A �$C+"�<� � D�J+!/�
?A�� C$�* � � @�� � ( * ! )  *$D& �
�  " � � ) J ; HD* ? !% /� �E�E?!%�
$� "� ' !@ ! � J � �A� *$E6



�� ( !++ %* � �6� �  ; � " ! * ? !% � C� � ! ' �  '  � @ �  � ( ; ! � !G A� A &*�=+ �B /� ?  �K
*B � $ 'C +A"�C$+AB � 8@ +?!*$"$/� + ; ! * #  C !AB  � <;$*B� $� <;$*$+AB � + ; ! *K
#B6� � �+ ;  � *$  � ?!+A� � +&  *DG A� � � J< � � � J<!6� � �M * �+AH� <�A �$C! � C� � !*=�
� !&+" �& � ! *A$" ;$* � �$$ � " � ;  ( ;  A+D� �A� 09�� � � � 35�F ���� &6

� ! � � ! ; �& � � ! C " ! '  � � !+@� �+A� ! *  *$  � �A; � )  *$%� <�A �$C+"�<� � D�J+! �
�<�!*$? **�  6� �� �  ' J ;HA!A � " � J@* �& !+ I A! ( *B E � < � ; �<�+[  & �?*BE� � ! ( �A�
C� &  ) � J �  ?H � � � * ! I  * ? !% F� � J �J? !%� 8 � !% � !& �C / � 0175:� * ! ;$?$ � �A ; �K
)  *$%� <�A �$C+"�<� � D �J+! � �A& ? * � � C� � !%�*  � + ;6� � ! � ) ! � / � J� @� � * � )$D�
<��� 4 �HD* � !</� � ! & ! ' ? ! ; ! � $� ] $ I � !< / � <�  � �*$� ' ! ;  < !G A� *!� � ! '&BA�%�
@�C �E*�+A$� AJ>�< **BE� �A; � )  *$%� C ! ; ! * ) $ * ! � +� ( ! ' ! ;H*B & � " � *<; �&  K
�!A�&� /C� �+* �C!*$$6� � $A� ; �<$? +"$ � � *$ � @�  �+A!C;  *B � " �$+A! ; ; � � ( ; �& �?=�
@B&$/� A�* " �+; �$+AB&$� (  ;B&$� @ +?!*$+AB&$� $ 'C  +A*D" !&$ � &�M*�+AHG�
O9� &� 8<� � ! � 4 �HD* � !< : � +� E � � � I � � + �E � ! *$CI  %+D� > !J* �%� X6� �6� �6� � ! ; $K
;�CB&/� �6� �6� � +"  � �CB&� $� �6� �6� � ;$  CB&� J+A!* �C;  * � � * ! ;$?$ � <�A �$C=�
+"$E� �A; � )  *$%� &�M *�+AHG� � " � ; � � ��� &� C� � !%�*  � + ;6� ] J I$"  * � / �
@� �+A!C;  **BE� *  � !C* �&  � *B& � ? �  � �C!*$  & � (  ; �C!A�=+ �BE� � �<!* �< *K
*�=�( ; �&�?*BE/� + ; ! ( � � @ +?!*$+ABE� $ 'C +A*D"�CN� ' �  +H�� ( * ! � J )  *B � 5" ', " � �
6" ' '( � / & '$ � -+ . / � * � ( .2"*%�%( � 8d� ! + 6 � Ro�ƒ P • • 6 : /� 5�� / & '$ � -+ . / � * � %(*$" ' ' (#"# � �
*�* � 8d� P� †6� Ro� ƒ � P� 006:/� `6�'($( � 8� � <�ˆ6: / � ! (%&#+*" ' ' ( � + , ' �$" . ($( � „ � P� •� $� ��6

� � ;   � I $ � � " � � �A ; � )  *$D� <�A �$C! � � !+@� �+A� ! *  *B � C� � !%�* !E � <���
� ! �AB'/� 	 � !@ !+ ! � � ! < / � �B<B�A/� ] G "G �A ! ' � $� + ;  *$%� �  ) $ ! ;$ / � � ! � A ! ' �
$� ��6� � �  +H� �*$� +� A�J � �& � �A;$?!G A+D� �A� C ! ; ! * ) $ * ! � $� CB �  ;DG A+D�
J+;�C*�6� � � < �A �$CJ� �A* �+DA+D� A &* �=+ �B  � AJ> �@ +?!*$"$/� AJ> � ( �  "=�
?$$� +� @� �+; �D&$� + �BE/� @;�A*BE� $ 'C +A*D"�C6� � �M * �+AH� $E� � " � ; � � 09�� &6

�J ; " ! * �< * * �=�+! � �?*B  � �A; � )  *$D� <�A �$C+" �<� � D �J+! � � ! 'C$AB�
C� + C � �=C�+A�?*BE� $� + C �*BE� @�  �< � �HDE� � ! ; �< � � � ! C " ! ' ! / � C� � "+A!=�
>$*+"�&� @��<$(  � $� � �&E$A�=�<� !&+" �%� '�* 6

D����*�� 	 � � 0�.��� � !J*$+A$? +"$ � � E ! � ! "A  � $ ' �C ! * * B  � �A; � )  *$D�
( ! � �  &+" �<� � D �J+! � � �C� ;H* � � I $ � � " � � � !+@� �+A� ! *  *B � *!� G<�=C�+A�?*�&�
@�<�J)  *$$� � � ;HI �< � � � !C " ! ' ! 6

�� � J+ ! � �=� $C$?$*+" �%� * ! ; � )  * * �%� &J;H�  � �*$� +�+A�DA� $'� <;$*/�
?  �  �JGM$E+D� +� @� �+; �D&$� ! ;  C �$A�C � $� @ +?!*$" �C/� C+" �B A!D� &�M*�+AH�
D�J+!� � � � 27�� &� 8@;6� � J � !A :6

� ! � ! "A  � *B  � � ! ' �  'B � ( ! � �  & ! � * !&$� $'J? *B � *!� �A�  ;H*BE� J? !+AK
"!E� � � $ " !+@$%+" �=� J ($*+" �%� � ( ; !+A$/� �$ '$*+"�%� $� � $ ( � ! � + " �% � '�*/�
G)*�<�� +" ; � * ! � � � ;H I �< � � � ! C " ! ' ! � 8+&6� �$+6� 03:6� �� � �$ " !+@$%+" �=�
�J($*+"�%� $� �  C � �=� � (B+A!*+" �%� � ( ; !+ADE� �*$� C+" �BAB� +A�J"AJ�* �=�
" ! �A$� �C�?*B&$� $� � ! 'C  � �? *B &$� + "C ! ) $ * !& $ 6� �  �CB %�� ! ' �  ' � @ � ; $ A � ; � K
<$? +"$&� @�$ ' * ! " !& � @� � � ! ' �  ;D  A+D� *!� �C ! � <� �$ ' � *A!T� *$) *$%� @�  �K
+A!C; *� C� �+*�C*�&� + �B&$/� (  ;  + �C!A�=+ �B&$� � � ;$A�CB&$� $ 'C +A*DK
"!&$� + � & ! ; �& �M *B &$ � @� �+; �%" !&$ � '  ;  * �C!A�=+ �B E� @ +?!*$+ABE� $�
$'C +A"�C$+ABE� <;$*6� � � ; �+ ! � � !+@� �+A� ! *  *$D� LA$E� �A; � )  *$%� + � + C � �=�
' !@!� ! � *!� G<�=C�+A�" � 8�A� ] !E � !<+" �=� J � J �+ " �% � ' � *B � "� � !%�*J � � $C$?$:�
@�+A @ **�� +J ) $C!  A+D6� �� ] !E � !<+" �=� J � J �+ " �% � ' � *  � E � � � I � � $ 'J? *B�
�A;�)  *$D� C �E* <� � ( ! � �  & ! / � " �A� �B  � CB � ! )  *B � '  ;  * �C!A�=+ �B&$�
<;$*!&$/� +u�B&$/� '  ;  * �C!A�=+ �B &$� @ +? !*$" !&$ � +� @� �+; �D&$� $ 'C +AK
*D"�C6� � � � � ( *B  � )  � �A ; � )  *$D� C+" �BAB� + "C ! ) $ * !& $ � *!� @; �M ! �$ �
� ; !&!6� � �M * �+AH� ( ! � �  & ! � C� ' � *  � ] !E � ! < �F �� J �J � �F �� B 'B ; " !D �
� � F� 03�� &6

�� G<J� C� � ! ' �  '  � ( ! � �  & ! � @�DC;DG A+D� @��+; �%"$� < � !C ;$A�C� $� " � *K
<;�& �!A�C6� � � " �J< � �  I ( ! �& ! " +" � % � � � � �$ ;H �B � * ! " !@;$C! ;$+H� + �B �
$'C +A"�C$+AB � <;$*B � +� @� �+; �D&$� " ! ;H#$A! / � $ 'C +A*D"�C/� @ +?!*$"�C/�
<�!C ;$A�C/� " � *<; �&  � !A �C6

�� G<�=C�+A�?*�&� * !@� !C;  *$$ � C� � ! ' �  '  � C+A�  ? !  A+D� ( � ;   � �A+� �K
A$��C!**B%� & !A �$ ! ;T� <;$*B� +� @� �+; �D&$� &  �< ;  %/� &  ; " � '  � *$+ABE�
@ +?!*$"�C/� $ 'C +A*D"�C� $� (  ;  + �C!A�=+ �BE� &  �< ;  %6

;� M�.��� �� � ������ �� , �� D�� ��������*�� � �� ) �� N��	��	�*� 	� ) �� ��� ��	���*�

32



�� �@'@*+"�@� $� � �$ � !<=�J&<!@A+"�* � ' � * !E � �A ; � )  *$D� ( ! � �  &+" �< � �
D�J+! � E ! � ! "A  � $ 'JGA+D� @�+A�D*+AC�&� +�+A!C!6� � $ I H � C� + C � �= ' !@!�* �%�
?!+AD� � �C � !<=�J&<! *A+" �%� ' �*B� C� � ! ' �  '  � @�DC;DGA+D� @��+; �$� <;$*$+K
ABE� +; ! *#  C� $� $'C +A*D"�C6

� A ; � )  *$D � ( ! � �  &+" �< � � D�J+ ! � � ! 'C$AB� A ! " )  � C� � ! " !A ! ; � = � �C � !<= �
+"�*� $� � !@� !&+" �%� ' �* !E6

� ! � G) * �& � +" ; � *  � � � ;HI �< � � � ! C " ! ' ! � � !+?;  *  *$ � & ; �CBE� 8" !" �
$� G�+"$E: � �A ; � )  *$%� � �C� ;H* � � ' !A �J � *$A  ;H* � � CC$�J� �A+JA+AC$D� &!"=�
��=� $� &$" � � > !J *B6� � �LA �& J� ' �  +H� �A ; � )  *$D � ( ! � �  &+" �< � � D �J+ ! � �A� =

�@+6� 0�6� � ' $ ++ A$ @ "* � @� <;$*B � ( ! � �  & + " � < � � D � J + ! / � + ;6� � ! $ ! < D � 8G ) *B & �
+" ; � * � � � ; H I � < � � � ! C " ! ' ! :

; DG A� �A� �A ; � )  *$%� <�A �$C+"�< � � $� !@A+"�< � � D�J+�C� C� �+*�C*�&� @�� ;$A�=�
; �<$? +"$&� @�$ '* ! " !&6� �  A ! ; H * B & � $ 'J? *$ &� CBE�� �C� LA$E� �A; � )  *$%�
J+A!*�C; * � / � ?A�� �*$� CB+AJ@!GA� �CJ&D� @�; �+ !&$6� �  C � * !D/ � ( � ;   � I $K
� � " !D � @�;�+ !� �AC ?!  A� � ! " !A ! ; � = � � C � ! <+ " � & J � +@$";$@�� I � / � < � � ( ! � �  & �
@� �+A!C;  * � > ;* I  CB &� ? �  � �C !*$  & � + �BE/� '  ;  * �C!A �=+ �BE� & �<  K
; %/� + �BE� @;�A*BE� $'C +A*D"�C/ � A &* �=+ �BE� <;$*$+ABE� +;! *# C/� + ; ! *K
# C!ABE� <;$$� +� �  � "$&$� @� �+; �D&$� $ 'C +A"�C$+ABE� @ +?!*$" �C� *� ! � <$ ;K
;$A�C6� � �M * �+AH� D�J+ ! � C +H&! � $ '& *?$C! � @� " � ;  ( ;  A+D� C� @� �  ; !E �
025F �O7� &6� � � G<J� �A� LA�%� ' �*B� ' * !?$A ;H* � � ( � ;   � J ' " !D � @�; �+ !� �AC K
?!  A� � !@� !& +" �& J � ! *A$" ;$* � �$G6� � �  +H� ( ! � �  & � CB � ! )  * � A ! " )  � > ; * K
I  CB&� ? �  � �C! *$ &� + �BE/� A &*�=� $� '  ;  * �C!A�=+ �BE/ � +;�$+ABE/� + ; ! *K
# C!ABE� <;$*/ � +  �BE/� &  +A!&$ � +C A;�=+ �BE� �? *H� @;�A*BE� $ 'C +A*D"�C/�
'  ;  * �C!A�=+ �BE� $� + �BE� & �<  ;  %� 8�$+6� 0�:6� � � ' ! @ ! � J � @�DC;DGA+D�
! �<$; ;$AB6� � � �&  � CB I  J " ! ' ! * *B E � @� � � � � C� � ! ' �  '  � LA�< �� D�J+! � C+A�  K
?!GA+D� @��+; �%"$� @; �A@BE� $ 'C +A"�C$+ABE� @ +?!*$" �C� *� @ +?!*$+ABE



$'C +A*D"�C6� � �M * �+AH� ( ! � �  & ! � C� � ! * � !& +" �& � !$A$" ;$$ � �$$ � " � ;  ( ;  AK
+D� �A� 079� � � � 913� &6

� ! � � ! ; �& � � ! C " ! '  � �A ; � )  $$D� ( ! � �  &+" �<� � D �J+! � � !+@� �+A� ! *  *B �
�A*�+$A ;H*� � I$ � � " �6� �+� (  ** � � � ! 'C$AB � �*$� C� � �&E$A�=�<� !&+" �%� $�
�  C! * �= � ! � ! ( !E+" �% � ' � * !E6

� � �& ! ;H*B %� � ! ' �  ' � ( ! � �  & +" �<� � D �J+! � C� �  C ! * �= � ! � ! ( !E+" �% � '�* �
* !?$*!  A+D� @; !+A!&$ � " � *< ; �&  � !A !6� �B I  � ' ! ;  < !G A� A� ;M $� + �BE/� )  ; K
A�C!A�=� $� +C A; �=+ �BE� @;�A*BE/� @ +?!*$+ABE/� & !++$C*BE� & +A!&$� ( �  "K
?$ C$�*BE� $ 'C +A*D"�C/� � (M !D � & �M*�+AH� " �A� �BE� " � ;  ( ;  A+D� C� @�  �  K
; !E � 5�F 31�� &6

� ! � + C � �=C�+A�?* �& � +" ; � *  � � ! ; � < � � � ! C " ! ' ! � �A ; � )  *$D� ( ! � �  & K
+"�<�� D �J+! � > !#$ ! ;H* � � ' * !?$A ;H* � � $ '&  *DG A+D6� � *$� ' �  +H� @�  �+A!CK
; *B� " � *< ; �&  � !A !& $ � $� @ +?!*$" !&$ � +� @� �+; �D&$� <;$*6� � �M * �+AH� D�JX�
+!� " � ;  ( ;  A+D� �A� �� � � � ��� &6� �� @�  �  ; !E � � !E$?  C!*+" �% � � � � � � �A ; � )  K
*$D� C! ; ! * ) $ *+" �< � / � <�A �$C+" �<� � $� ( ! � �  & +" �< � � D�J+�C� �A+JA+ACJGA6

�����	�� 0�.��� � A ; � )  *$D� !@A+"�<� � D � J+ ! � � !+@� �+A� ! *  *B � *!� A  � K
�$A��$$� G<�=C�+A�?* �<� � @�<�J )  *$D� � � ;HI �< � � � !C " ! ' ! / � C" ;G ?!D� $�  <��
G)*B � +"; �*B6� \A$� �A ; � )  *$D� �A+JA+ACJGA� ;$ I H� *! � @�$@��*DABE� J? !K
+A"!E� " �J@*BE� +A�J"AJ� /� <�  � (B; � @�  � ! ;H(+"$%� � ! '&B C6

�� + C � �=C�+A�?* �%� 8@�;�+ � � J+! � �=� $C$?$*+" �%� * ! ; � )  * * �%� & J ;HK
�B� !�@A� C+" �BA� � ! 'C  � �? *B &$� +"C ! ) $ * !& $6� �J �D� @�� � ! * *B & � (J�  *$D/�
�$� @�  �+A!C;  * � '  ;  * �C!A�=+ �B &$� <;$* !&$� $� ! ;  C � � ;$A!& $ � &�M*�+AHG�
��� 5�� &6� �� G<�=C�+A�?* �%� ?!+A$� � �$ " !+@$%+" �=� J ($ *+" �%� � ( ; !+A$� � ! ' K
� '� !@A+"�<� � D �J+! � � !+? ;  *D A+D� *!� *$) *$%� $� C �E*$%� <� �$ ' �*AB6� � $ ) K
*$%� @�  �+A!C;  * � A &* �=� $� '  ;  * �C!A�=+ �H<&$/� !� A ! " )  � ( J � �C !A �=" � !+*B K
&$� ;$+A�C!AB &$� <;$* !&$ � +� @� �+; �D&$� + �BE� &  �< ;  %/� $ 'C +A"�C$+ABE�
@ +?!*$"�C/� $ 'C +A*D"�C� $� �  )  � (  *A�*$A�C� 8+&6� �$+6� 03:6

�� ' � *  � 	  *<$*+" �=�  I ( ! �& ! "+" �< � � ! *A$" ;$* � �$D� C� � ! ' �  '  � !@A+"�<� �
D�J+!� @� �@;!+A"$ � " � *< ; �&  � !A �C � $� < � !C  ;$A�C � C+A�  ? !GA+D� � �" �6�
�  �E*$%� !@A� ' �  +H� @�  �+A!C;  * � +$*  C!A�=+ �B&$/� " � !+* �C !A �=(J �B K
&$/� (J � �C!A �=" � !+*B &$ � <;$* !&$ � + � @� �+; �D&$� $ 'C +A" �C$+ABE� @ +? !K
*$"�C6� � A ; � )  $$D� D �J+ ! � E� � � I � � �E ! � ! "A  � $ ' �C ! *B � & !" � �=� $� &$"� �=�
>!J*�%6

� ( M !D � & �M*�+AH� !@A+"�<� � D �J+! � C� � � $ " !+@$%+" �=� J ($@+"� * � � ( ; !+K
A$� 73F 35�� &6

�� ! '  � ( !% � ) ! *+ " �% � ?!+A$� G ) * �<� � +" ; � * ! � � � ;H I �< � � � ! C " ! ' ! � !@AK
+"$ � �A ; � )  *$D� � ! 'C$AB � * ! � ( � ;HI  %� ?!+A$� � ! " !A ! ; � = � �C � !<+" �< � � +$*=�
";$$� �$D/� <� � �*$� @�  �+A!C;  *B � C� �+* �C* �& � + �B&$/� '  ;  * �C!A�=/� � ;$C=�
"�C�=� $� A &* �=+ �B&$/� !� A ! " )  � ?  � *B&$� <;$*$+AB&$� + ; ! *# !&$ /� $ 'C +A=�
"�C$+AB&$/X� + ; ! *#  C!AB & $ � <;$* !&$� +� @� �+; �D&$� � � � 0�� +&� 8C� *  " �A� �BE�
& +A!E� � � � �� � +&:� + �BE� @;�A*BE� $ 'C +A*D" �C� $� $ 'C +A" �C$+ABE� @ +?!K
*$"�C/� �  )  � ! �<$ ; ;$A�C� $� ! ;  C � � ;$A�C6� � �M * �+AH� �A ; � )  *$%� D�J+! �
' �  +H� " � ;  ( ;  A+D� �A� 09�� � � � �5�� &� 8+&6� �$+6� 0�:6

�� ' !@! � * �%� $� #  *A� ! ;H* �%� ? !+ADE� � ! * � !& +" �< � � ! *A$" ;$* � �$D� C� ( !+K
+ %* � �  " � � $ I ? !%/� � ! I ! <B ; H? !% /� � ! ;E ! ;? !% /� �E�E?!%� $� ��6� !@A� C B � !K
) *� A &*�=� $� '  ;  * �C!A�=+ �B &$� " �& " �C !AB & $ � +; ! *#  C!AB & $ � & +A!&$�
@ +?!*$+AB&$� <;$* !&$/� + �B&$/� A &* �=+ �B&$� <;$*$+AB&$� + ; ! *# !&$/�
@;�A*B&$� $ 'C +A" �C$+AB&$� @ +? !*$" !&$ � $� @ +?!*$+AB&$� $ 'C +A*D"!&$ �
+� ( � ;  � A�@"$&$� @� �+; �D&$� &  �< ;  %� $� ! �<$ ; ;$A�C6� �� C�+A�?*�%� ?!+A$�
J"! ' ! * * �<� � ! *A$" ;$* � �$D/� C� ( !++ %*  � �6� � $ � � $& !*? !%� 8J� + ;6� �  * � � ( :6�
!@A� @� �+A!C;  * � A &* �= '  ;  * �C!A�=+ �B&$/� '  ;  * �C !AB & $� $� ( J � �C !A �K
"� !+*B&$� @;�A$B&$� &  +A!&$ � " �  &*$+AB&$/� ?  �  � JGM $&$+D� &  ) � J � +�K
(�%� @ +?!*$+AB&$� $ 'C +A*D"!&$ /� &  �<  ;D&$� $� <;$@!&*6� � �M * �+AH� !@A!�
5�F���� &6

� ! � � ! ; �& � � ! C " ! '  � !@A+"$  � �A ; � )  *$D� � ! 'C$AB � C� G<�=C�+A�?*�%�
?!+A$� �  C ! * �= � ! � ! ( !E+" �% � ' � *B �F �C� &  ) � J �  ?H � � "  �  ? !%� $� �E?$?!%�
$� C� + C �=+ C � �=C�+A�?*BE� @�  �< � �HDE� � ! ; �< � � � ! C " ! ' ! � F �C� � "+A!>$*=�
+"�&� $� � < � ) ! "  * �+" �& � @��<$( !E6

31



�� &  ) � J �  ?H � � "  �  ? !%� $� � E?$?!%� �A; � )  *$D� @$)@ <%� !@A!� @�  �K
+A!C;  *B � *  � !C* �&  � *B& � ? �  � �C!*$  & � +C A; �=� *� '  ;  * �C!A�=+ �BE/�
� � ' �C!ABE/� &  +A!&$� )  ;A �C!A�=+ �B E� $ 'C +A" �C$+ABE�& �< ;  %/� (J � �C !A �K
+ �BE� + ; ! *#  C!AB E� @ +?!*$+ABE� <;$*� +� @� �+; �D&$� + �BE� <�J ( � '  � *$K
+ABE� �BE;BE� AJ> �@ +?!*$" �C� $� A�*" �+; �$+ABE� &  ; " � '  � *$+ABE� $ 'C +AK
"�C$+ABE� @ +?!*$" �C6� � A ; � )  *$D� C �E*  <� � !@A!� E ! � ! "A  �$ 'JG A+D�
@�  � ( ; ! � ! *$  & � AJ> �< **BE� @�� � �6� \A�A� @� � [D �J+ � @�  �+A!C;  * � ? � � �C!C�
@$ &� '  ;  * �C!A�=+ �BE� <�J ( � '  � *$+ABE� $ 'C +A"�C$+ABE� @ +?!*$" �C� +�
C";G ? *$D&$� @� �>$ �$A�C� $� + �BE/� +C A; �=+ �BE� @ +?!*$+ABE� & �< ; %/�
AJ>�( �  "?$%/� AJ> � " �@<; �&  � !A �C/� )  ;A �C!A�=+ �B E� $ 'C +A"�C$+ABE� <;$*�
$� @ +?!*$+ABE� $ 'C +A*D"�C6� � �M * �+AH� !@A+"�<� � D �J+! � C� LA�%� ' �*  � � �+A$K
<!  A� 50�� &6

�� � < � ) ! "  @�+" �& � @��<$(  � !@A� +; � )  * � + �B&$/� )  ;A �C!A�=� $� '  ;  =�
@�C!A�=+ �B&$/� " � !+* �C !A �=(J �B &$ � AJ> �@ +? !*$" !&$6� �� � ! ' �  '  � CB �  K
;D A+D� A ! " � * ! 'B C !  & !D � " �@! ; � * �+* !D� +C$A!/� + �+A�DM !D� $'� ?  �  � �C!*$D�
'  ;  * �C!A�=+ �BE� <;$*� $� @ +?!*$" �C� +� ;$ * ' !& $ � &$" � � " � *<; �&  � !A�C�
� (M  %� &�M *�+AHG� 2F 9�� &6� �� � "+A!> $*+" �& � @��<$(  � !@A+"$%� D�J+� CB K
� ! )  * � ?  �  � �C!*$  & � @ +?!*$+ABE� <;$*/� @ +?!*$" �C� $� ��6

��2���	�� 0�.��� � A ; � )  *$D� ! ;H(+" �< � � D �J+! � C� ] !E � !<+" �=� J � J �K
+"�%� ' �*  ��A+JA+ACJGA�C+;  �+AC$ � � ! '& B C! � @�  �C �E*  &  ; �C�%� A� ! *+< �  +K
+$ %6� 4?!+A$ � LA$E� �A ; � )  *$$ � C� � ! ' �  '  � � J+! � �=� $C$?$*+" �%� * ! ; � )  *K
*�%� &J;H�B � J+A!* �C;  * � � (J �  *$  & � � ! 'C  � �?*BE� +"C! ) $ * � *!� @; �M ! �DE�
� ; !& ! / � � J � !A � $� � �6/� <� � �*$� @�  �+A!C;  *B � > ;$ I  CB & � ?  �  � �C!*$  & � + K
�BE/� A &* �=+ �BE� @;�A*BE� <;$*� +� @� �+; �D&$� & �< ;  %/� @ +?!*$" �C� $�
! ;  C � � ;$A�C� � (M %� & �M*�+AHG� � � � 75� &6

�� G<�=C�+A�?*�%� ?!+A$� 	  *<$*+" �=�  I ( ! �& ! "+" �< � � !$A$";$* � �$D�
�A; � )  *$D� ! ;H( ! � $& GA� & �M*�+AH� 7�� &� $� @�  �+A!C;  *B � '  ;  * �C!A�=� $�
(J � �C!A�=+ �B&$� <;$* !&$/� &  +A!&$� " � !+*B &$ � $ 'C +A" �C$+AB&$� " �$C�K
+; �$+AB&$� @ +?!*$" !&$6

�� #  *A� ! ;H* �%� ?!+A$� �$ '$*+"�<� /� � $ ( � ! � � = � I & $ * +" �< � � $� � �C� !<�=�
� J&<!$A+" �<� � +$@";$$� �$  C� � ! ' �  ' � ! ;H(+" �< � � D �J+! � C B � ! )  * � C+ &$� A �  K
&D� @� � [D �J+!&$ � 8+&6� �$+6� 03:6� � $ ) *$%� ! ;H( � + ; � )  * � + �B&$/� " � !+*B&$/�
)  ;A �C!A�= '  ;  *B & $/� (J � �C!A�=+ �B&$� $ 'C +A" �C$+AB&$� <;$* !&$� +� @� �K
+; �D&$� " �$C�+; �$+ABE� @ +?!*$" �C6� �� *  " �A� �BE� ? !+ADE� +$$";$* � �$  C�
$� � ! ' �  '  � &  *DGA+D� & �M * �+AH� �A; � )  *$%� $� " � ;$? +AC� � @ +?!*BE� @� �K
+;� C6

� �  � *$%� ! ;H( � � (B?*� � �A ;$?!  A+D� �A� *$) *  <� � +C�$&� ;$A� ; �<$? +"$&�
+�+A!C�&/� !� C� +$* " ;$* � �$DE� * ! ( ;G � !  A+D� JC ;$? *$ � ?$+; ! � $� &�M*�+A$�
@ +?!*BE� @��+; �  C6� � ! ' �  ' � + �  � *  <� � ! ; H ( ! � @�  �+A!C;  * � + �B&$/� A &*�=�
$� )  ;A �C!A�=+ �B & $ � <;$* !&$ � $� + �B&$/� +�  �*  =� $� " �J@*� '  � *$+AB&$� & K
+A!&$� $ 'C +A"�C$+AB&$� @ +?!*$" !&$6� � � C �E*  &J � ! ;H(J � �A*�+$A+D� !J# ;=�
;$@�CB%� <� �$ ' �*A/� " �A� �B%� +�+A�$A� $'� ?  �  � JGM $E+D� + �BE/� )  ;A�C!A�=�
+ �BE/� '  ;  *BE� @;�A*BE� <;$*/� '  ;  *BE/� '  ;  * �C!A �=(J �B E� @;�A*BE� &  �K
< ; %/� ! �<$; ;$A�C/� + �BE/� (J � �C!A�=+ �BE� +; ! *#  C!AB E� @ +?!*$" �C� $�
@ +?!*$+ABE� $ 'C +A*D"�C6� � �M * �+AH� ! ;H(+" �< � � D �J+! � C� +$*" ;$* � �$DE�
" � ;  ( ;  A+D� �A� 0�� � � � 35�� &6

�� +CD'$ � +�� +"J � *B&$� > !J*$+A$? +"$&$� � ! * *B &$� �A; � )  *$D� ! ;H(+" �K
<�� D �J+! � C� ' !@! � * �% � ?!+A$� � �C � !<=� J& <!$A+" �< � � +$* " ;$* � �$D� *! � @� � [D=�
�J+B� * � � !+?;  *DG A+D6� �� ' !@! � * �% � ?!+A$� +$*" ;$* � �$D/� C� ?!+A*�+A$� C�
C �E �CHDE� �  " � � $ � � $& !*? !%� $� �  � "?!%/� � ! ' �  ' � ! ;H( ! � @�  �+A!C;  * � *  K
� !C* �&  � *B & � ?  �  � �C!*$  & � + �BE/� '  ;  * �C!AB E/� " � !+* �=(J �B E� <;$*/� + K
�BE� @;�A*BE� @ +?!*$+ABE� $ 'C +A*D"�C� $� $ 'C +A"�C$+ABE� @ +?!*$"�C6�
� �M * �+AH� D�J+! � � �+A$<!  A� 03�� &6

� ;H(+"$  � �A; � )  *$D� I $ � � " � � � !+@� �+A� ! *  *B � *!� G<�=C�+A�?*�&� @�K
<�J)  *$$ � � ! * � !& +" �< � � !$A$" ;$* � �$D/� <� � �+* �C*JG� ? !+AH� � ! ' �  ' ! � + �K
+A!C;DG A� AJ>�< **B  � @�� � �B � F� @� � �J"AB � CJ; " ! *$? +" �%� �  DA ;H*�+A$6�
� ! ' �  ' � *$ ) *  <� � $� +�  � *  <� � ! ; H ( ! � ' �  +H� @�  �+A!C;  * � (J � �C!A�=" � !+*B&$�
AJ>�< *@B&$� <;$* !&$/� +C A; �=+ �B&$� AJ> �@ +? !*$" !&$/� AJ>>$<!&$6

��



�� C �E* &� ! ;H(  � * ! " !@;$C! ;$+H� + �B /� A &%�=+ �B � &  ; " � '  � *$+AB � AJ=�
>�@ +?!*$"$� $� (J � �C!A�=+ �B  � &  +A!&$� � )  ;  ' *  @@B � @ +?!*$+AB � <;$*B�
$� & �< ;$� +� @�$& +B � � AJ> �< ** �<� � & !A  � $ ! ; ! 6� � � ' !@ ! � J � $� C�+A�"J� �A�
(!++ %*!� �6� � $ � �$& !*? !%� AJ> �< **B  � @�� � �B � ' !&  M !G A+D� $��&!;H*+:=�
�+!� �?*B&$6� �� LA�&� )  � * !@� !C;  *$$ � @��$+E� �$A� J& *HI  *$ � &�M*�+A$6�
� �M*�+AH� ! ;H(+" �<� � D �J+! � C� � ! * � !& +" �& � !*A$" ;$* � �$$ � " � ;  ( ;  A+D� �A�
0��F 00�� &� *!� ' !@ ! �  � � � �95�F 925� &� *! � C�+A�" 6

�� ! '  � ( !% � ) ! *+ " �% � ?!+A$� � ! ; �< � � � ! C " ! ' ! � �A ; � )  *$D� ! ;H(+" �<� �
D�J+!� @�� +� !C*  *$G � +� � �J<$&$� D �J+ !& $ � *$) *  <� � &  ; ! � $& GA� I$� � " �  �
@;�M!�* �  � � !+@� �+A� ! *  *$  � $� @�  �+A!C;  *B � C+ &$� A �  &D� @� � [D�J+!&$6

� $) *$%� ! ;H( � I $ � � " � � � ( * ! )  * � C� G<�=C�+A�?* �%� ?!+A$� �  C !* �= � ! � != �
(!E+"�%� '�*B/� <� � + �<; !+* � � @ �  " �B C!  A � !@A6� � ! ' �  ' � ! ;H ( ! � � (M %� & �M K
*�+AHG� �" � ; � � 1�� &� +�+A�$A� $'� *  � !C* �&  � * �<� � ?  �  � �C !*$D� A &* �=+ �BE�
& +A!&$� )  ;A �C!A�=+ �B E� A�*" �+; �$+ABE� &  �< ;  %/� (J � �C!A�=+ �BE� + ; �K
$+ABE� "�J@*�=� $� <�J ( � '  � *$+ABE� @ +?!*$" �C/� )  ;A �C!A�=+ �B E� <;$*$+ABE�
@ +?!*$+ABE� $ 'C +A*D"�C/� < � ;J ( �C!A�=+ �BE� $ 'C +A"�C$+ABE� " �&" �C!ABE�
<;$*6� � ! � *  " �A� �BE� J? !+A" !E � �  � " � � C+A�  ? !G A+D� @��+; �$ � AJ>�@ +?!=�
@$"�C6

� ! � <��  � � ! ?$ * � $� �B+�< � �+" �& � @ �  C ! ;  � *$) *$%� ! ;H( � & �M*�+AHG� ���
0��� &� @�  �+A!C;  * � + �B&$� @;�A*B&$� +; �$+AB&$� " �$+A! ; ;$?  +"$&$� $ 'K
C +A*D"!&$6

� �  � *$%� $� C �E*$%� ! ;H( � @�� + � !C*  *$G � +� *$) *$&� $&  A� ( � ;   � I $K
��"� � � !+@� �+A� ! *  *$  6� � * � � ! 'C$A� C� �  C ! * �= � ! � ! ( !E+" �% � $� � �&E$A�=�
�<�!&+"�%� ' � * !E6� �� @ �C�%� ' �*  � +�  �*$%� $� C �E*$%� ! ;H( � +; � )  * � ?  �  K
�JGM$&$+D� A &* �=+ �B&$� � � � ? � *BE� +; �$+AB&$� @ +?!*$+AB&$� $'C +A=�
"�C$+AB&$� ! �<$ ; ;$A!&$ /� ?  � *B&$/� A &* �=+ �B&$� $� + �B&$� +; �$+AB&$�
& �< ;D&$� +� @� �+; �D&$� <�J( �=� $� +�  � *  '  � *$+ABE� @ +?!*$" �C/� )  ;< �=�
C!A�=+ �BE� A�*" �=<�J ( � '  � *$+ABE� '  ;  * �C!A�=+ �B E� AJ> �@ +?!*$" �C� $�
� ) � $ 'C +A*D"�C� $� <;$*6� �� � ! ' �  '  � @ �  � ( ; ! � !G A � ! �<$ ; ;$AB � $� & �< ;$6�
� �M*�+AH� � ! ' �  ' ! � �A ; � )  *$%� *$ ) *  < � � $� +�  � *  <� � ! ;H ( ! � C� � !%�*  � <��B�
� ! ; $ � !< � � �+A$<!  A� O5�� &6

�� + C �=+ C � �=C�+A�?$�%� @� �< � � * �%� @�; �+ � � ! ; � < � � � ! C " ! ' ! � 8C�
� ! �AJ@$*+"�&/� � ! � � ! "  �A+" �& / � � < � ) ! "  * � + " �& � $� � "+A!>$*+" �& � @� �K
<$(!E:� ! ;H( � C� �+* �C* �&� +�+A�$A� $'� � ! ' * �#C A*BE� AJ> �@ +?!*$" �C/� AJ>�=�
" �*<; �&  � !A�C� $� AJ> � ( �  "?$%/� ?  �  � JG M $E+D� +� A &* �=+ �B&$� @;�A*B&$�
& �< ;D&$/� " �& " �C !AB & $� <;$* !&$ � $� @ +?!*$" !&$6� �� @�  �  ; !E � J " ! ' ! * K
*BE� @��<$( �C� & �M*�+AH� ! ;H(+" �<� � D � J+ ! � � �+A$<!  A� ��� � &6

�� � !E$?  C!*+" �%� � � � � � �A ; � )  *$D� ! ;H(+" �<� � D �J+! � @�  �+A!C;  *B �
@��>$�$A!&$/� AJ> � ( �  "?$D&$/� AJ> !& $ � 8C� � !%�*  � + ;6� �G ;$+A!$ : / � !� C�
� ) J ;H>$*+" �& � � !%�*  � �*$� ' !&  M !G A+D� <;$* !&$/� @ +?!*$" !&$ � +� @�$K
& +HG� AJ>�< **BE� @��� �6� � �M * �+AH� D �J+ ! � ' �  +H� � �+A$<!  A� 30�� &6

!� �"� �#� $ �%

�  �E*  &  ; �CB � �A; � )  *$D� I $ � � " � � � !+@� �+A� ! *  *B � C� �CJE� �  <$�* !E�
� '  � ( !% � ) ! * ! � F � * ! � G<�=C�+A�?* �&� @�<�J)  *$$ � � � ;HI �< � � � ! C " ! ' ! � $� C�
+ C ��=C�+A�?*BE� @�  �< � �HDE� � ! ; � < � � � ! C " ! ' ! 6 � � �$?  & � * ! ;$?$ � > !J*$=�
+A$? +"$� �E ! � ! "A  �$ ' �C ! * *B E � �A; � )  *$%� C �E*  <� � &  ; ! � C� Y ) * �& � � � (B=�
+A!* /� �@I  � � *+"�%� $� � �$ "J �$*+" �%� *  >A <! ' � * �+*B E� � ( ; !+ADE� $� *!�
� !"$*+"�&� ! �E$@ ; !<  � J+A!* �C;  * � � C� �  ' J ;HA!A  � $ 'J? *$D� ;$A�+A� !A$=�
<�!>$$� @� � � � �+�@�?*�%� ( �  "?$$� " �J@*BE� <�D '  CB E� CJ;" !* �C6

� 'J? *$ & � ;$A� ; �<$$/� +A� !A$<� !> $$ � $� > !J*B � C �E*  <� � &  ; ! � � '  �K
( !%�) ! * ! � ' ! * $& ! ;$+H� &*�<$ � $++;  � �C!A ;$6� �  A ! ;H*B & � $'J? *$ &�
C �E* & ; �CBE� �A ; � )  *$%� G<�=C�+A�?* �<� � @�<�J )  *$D� � � ;HI �< � � � ! C K
"! ' ! � $� � !+?;  *  *$ & � $E� � ! ' �  ' ! / � C� ?!+A*�+A$/� ' ! * $ & ! ;$ +H� �6� �6� �J("$* �
80191:/� �6� �6� � !++�  C$?� 801�3:/� �6� �6� � $ �?$* " � 801�5:/� �6� �6� � $ I J*$* ! �
801�3/� 01��:/� �6� �6� � !%*� 8015� :/� �6� �6� � ; $ =� ! �  � $� � �6/� @� �C� �$CI $ � < �K
;�<$? +"JG� +[  & "J � * ! � �A�  ;H*BE� J? !+A" !E � LA�<� � � ( I $ � * �<� � �  <$�*!6

=�



� $A � ; �< �=+A� !A$<� !> $? +"$  � �+�(  ** �+A$� C �E*  &  ; �CBE� �A ; � )  K
*$%� � ! ; �< � � � ! C " ! ' ! � $ 'J? *B � + � !C*$A ;H* � � ( � ;   � @�� � � (* �6� \A�&J� C�@K
��+J� @�+CDM  *B � $++;  � �C!*$D� �6� �6� �  *< ! �A  * ! � 80151:/� �6� �6� � ;$  C! �
80153:/� \6� ]6� ] $E ! ;$ (  %;$ � 80179:/� �6� �6� � ! ; !> �C �%� 80197/� 0159/� 017O:�
$� � �6� �� @�+;  � *$ � <� �B � @��C �  *B � ( � ;HI $  � � ! ( �AB � @�� JA�?* *$G� +A � !K
A$<� !>$$ � C �E*  <� � &  ; ! � �6� �6� � ;$  CB&� 8015O:/� �6� �6� � !&  �= � ! �  �
80172:�/� �6� �6� � ;$  CB&� 80172:/� Z6� � ; $G ; ; ! � 80151/� 0172:� $� ��6

�� @�+;  � *$ � 0�F 00� ;  A� * !&$� C� � '  � ( !% � ) ! *  � +*DA� �D � � @�;*BE� � ! 'K
�  ' �C� C �E* <� � &  ; ! � 8+&6� �$+6� 0:/� + � ( � ! * � ( �<!AB%� "!&  **B%� & !A �$ ! ; / �
" �&@; "+* �  � ; ! ( � � !A � � * �  � $++;  � �C!*$  � " �A� � �<� � @� 'C� ;$ ; � � � !AH� �  K
A! ;H*JG � ;$A� ; �< �=+A� !A$<� !>$? +"JG � E! � ! "A  �$+A$"J � �A; � )  *$%� $� +�K
+A!C$AH� +E &J� � !+?;  *  *$D� �A; � )  *$%/� +� �AC A+ACJGMJG� &  ) � J * ! � � �K
*�%� +A� !A$<� !> $?  +" �%� I " ! ;  6

� $ )  � @�$C� �$A+D� ;$A� ; �< �=+A� !A$<� !> $?  +" !D � E ! � ! "A  �$+A$" ! �
C �E*  &  ; �CBE� �A ; � )  *$%� @�� D�J+!& � +*$ 'J� CC �E� $� +� + C �=+ C � �= ' !@!=�
� ! � *!� G<=G<�=C�+A�"6

<���*�� �� 	� � 0�.��� �� ! '  � ( !% � ) ! * + " �% � ?!+A$� + C � �=C�+A�?*�<� �
+" ; � * ! � � � ;H I �< � � � ! C " ! ' ! � $� � � $ " !+@$%+" �=� J ($*+" �%� � ( ; !+A$� �A ; � )  K
*$D� + * �& !*+" �<� � D �J+! � $&  G A� �< � !*$? ** �  � � !+@� �+A� !*  *$  6� �<� � CBK
E��B� C+A�  ? !GA+D� C� ' !@! � * �% � ?!+A$� � � $ " !+@$%+" �=� J ($*+" �%� � ( ; !+A$�
C� @�  �  ; !E � W J ;H<D'$ � !<+" �%/� � J ; JA� !<+" �% � $� �J �J<+" �%� &J;H�/� *!� <�� �
�  ;  CJ� !k /� <� � �*$� @�  �+A!C;  *B � ?  �  � �C!*$  & � '  ;  * �C!A�=+ �BE/� A &=�
* �='  ;  *BE� @;�A*BE� &  �< ;$+ABE� <;$*/� + �BE� @ +?!*$+ABE� $'C +A*D"�C/�
&  ; " �=+�  � *  '  � *$+ABE� @ +?!*$" �C� $� &$" � � " � *<; �&  � !A�C6� � ! ' �  ' � + K
* �& !*+" �< � � D � J+ ! � C� �J �J<+" �%� &J ;H�  � & �M * �+AHG� 97� &� +; � )  * � > ;$I  =�
CB&� ? �  � �C!*$  & � $ 'C +A*D"�C/� &  �< ;  %/� <;$*� $� @ +?!*$" �C6

� !$ ( � ;   � @�;*B  � � ! ' �  'B � + * �& ! * ! � * ! ( ;G � !G A+D� @�� ;  C �&J � ( �  <J�
�6� �A!?!%/� G ) *   � + ;6� � ;AB !<!? /� $� @�� �6� �D �B +J � *!� < � ! *$#  � � �$" !+=�
@$%+"�=�J($*+" �%� $� ]  & !E$* �=� � (B +A!*+" �%� � ( ; !+A %� 8�$+6� 09:6�
�� LA$E� � ! ' �  ' ! E � & �M*�+AH� @ +?!*BE� @; !+A�C� ' !&  A* � � JC ;$?$C!  A+D� $�@�K
DC;DG A+D� @��+; �$ � @;�A*BE� $ 'C +A*D"�C6� � �M * �+AH� + * �& !*+" �<� � D�J+! �
C� � � $ " !+@$%+" �=� J ($*+" �%� � ( ; !+A$� " � ;  ( ;  A+D� �A� 0�� � � � 5�� &/� !� C� G<�=�
C�+A�?*�%�   � ? !+A$� � �+A$<!  A� 35�F ���� &6� �  * �& !* � & �M*�+AHG� 05�F 3���&�
C+" �BA� +"C! ) $ * !& $ � C� @�  �  ; !E � � $ ! ' ! *+" �%� & �* � " ;$* ! ;$ � 8+"C6� 257=�
� &$ �E!* ;B /� 2 �7=� !< ;B � $� � � 6: / � <�  � �*/� +J �D� @�� �@$+!*$G� "  � * ! / � @�  �+A!CK
; * � ?  �  � �C!*$  & � + �BE/� +C A; �=+ �BE� $ 'C +A" �C$+ABE� <;$*/� + �BE� & �K
< ; %/� &  �< ;$+ABE� @ +?!*$" �C6

� � � @�+; � *$E� ;  A � �A ; � )  *$D� + * �& !$+" �<� � D � J+ ! � C� � ! ' �  '  � � J+! � �=�
� $C$?$*+" �%� * ! ; � )  * * �%� &J;H�B � J+A!* �C;  *B � * � (B;$6� �6� �6� � !%*� $�
�6� �6� � E&  � (  %;$ � 80152:� �A& ?!GA/� ?A�� C� � !%�*  � � ; ! & ! � + * �&!@+"$ �
�A; � )  *$D� * � � ( * ! � J )  *B � $� +"C! ) $* �%N� C+;  � � ' ! � AJ � � * �& � C+" �BA� !;H(=�
+"$%� D�J+6� � J �  *$  � 8+"C6� 05=� ; !& ! : � +�� +@;� I *B&� �A( � � �& � @��( � @� 'C� ;$K
; � � �A* +A$� > !J*$+A$? +"$ � �E ! � ! "A  � $ ' �C ! * * B  � �A; � )  *$D/� @�  �+A!C;  *K
*B � &  �<  ;D&$� +� @� �+; �D&$� + �BE� @;�A*BE� " ! � ( � * !A*B E�<;$*/� "�+ * �& !*K
+" �&J � D�J+J6� � �M *�+AH� �A; � )  *$%� + * �& !* ! � C� +"C6� 05� � " � ; ! � 5�� &6� �  K
�  E� � � �A� +  * �& ! * ! � " � AJ � � *J � C� LA�%� ' �*  � �  ' "$%/� A ! " � " ! " � AJ� � * � @�  �+A!CK
; * � +@;� I *B&$� $ 'C +A*D" !& $ � $� &  ; " �=+�  � *  '  � *$+AB&$� @ +?!*$"!&$6

� !$ ( � ;   � I $ � � " � � �A ; � )  *$D� + * �& !*+" �<� � D �J+! � � ! 'C$AB � C� G<�=�
C�+A�?*�%� ?!+A$� � �$ " !+@$%+" �=� J ($ *+" �%� � ( ; !+A$/� �+� (  ** � � *! � + C ��=�
C�+A�?*BE� " �B ;HDE� � �C  A! ( ! �+" �%� $� � $A! ;? !%+" �%� !*A$" ;$* ! ;  %6� � �  +H�
�*$� CB � ! )  *B � ?  �  � �C !*$  & � &  �< ;  %/� <;$*/� @ +?!*$" �C� $� $ 'C +A*D"�C6�
�� � !%�*  � � � � !A+" �% � &J;H�B � C� C �E*  %� ?!+A$� + * �& !*+" �<� � $� C� @$)@ %�
AJ� �*+" �<� � D�J+�C� CB �  ;D A+D� @; !+A� � � * � � ( � ! ' *B E� ($AJ&$*� '*BE� <;$$/�
* ! 'C ! * *B %� �6� �6� � !++�  C$? & � ' � � !A+"$& � <� �$ ' �*A�&6

�� G<�=C�+A�?*�%� ?!+A$� � � $ " !+@$%+" �=� J ($*+" �%� � ( ; !+A$� &�M*�+AH�
+ * �& !*+" �<� � D � J+ ! � � �+A$<!  A� 3��� &6� 4C ;$? *$ �  <�� &�M*�+A$� * ! ( ;GK
� !  A+D� $� C� + C �* �& � * !@� !C;  *$$6

�3



IJ*G
-G

�
�K

L
M

N
O

P

�$+6� 096� � E  & ! � + � @ � + A ! C ;  * $ D � � ! ' �  ' � C � C  � E *  &  ; � C B E � � A ; � )  * $ % � � � * " !+@ * % +" �=
� J ( $ @+" �% � � ( ; ! +A $

c== < ; $ * B N�� � F� <;$*B� @ +?!*$+AB N� � � � <;$*B� & �< ;$+AB N� rc�F�& �< ;$N� �� � � & �< ;$� @ +?!*$+AB b�
;�F� & �< ;$� <;$*$+AB N� L� = = � & �< ;$� $ 'C +A"�C$+AB N� � � F�+; !*#BN� � � F� @ +?!*$"$N� �� � F� @ +?!*$"$�
*TA +A"�I "iAB+N� M� $ 'C +A*D"$N���� � � $ 'C +A*D"$ � @ +?!*$+AB N� cV� F� <� !C ;$ABN�N � � � " �*<; �& � !ABN

��� � � " � *<; �& � !AB� $� (� "?$$

�� 3=751



ewPS`oS—zRgSˆ—x� I $ � � " � � �A ; � )  *$%� + * �& !*+" �<� � D �J+! � � !+@� �+A� !K
* *B� C� �  C � * �& � � � (B+A!*  6� �<� � @�;*B � � ! ' �  'B � $ 'J? *B � � " � ; � � + ;  *$%�

� �?$&!* /� � +A � !E ! * " ! / � � $ ;H&$;$ /� @�� �  " !& � W!@JA?!%/� � ! �B � ! I ? !% /� C�
<� � !E� 	G �> ! / � � J ' ! * / � C� �=* � � �@ ! ( J ; !< � $� @�� �6� W $"$ ;? !%� 8+&6� �$+6� 0:6�
�� G<�=C�+A�?* �%� ' � *  � � ! C " ! ' ! � � ! ' �  ' � +  * �& !*+" �<� � D �J+! � @�  �+A!C;  * �
*  � !C* �&  � *B&/� *�� ( � ;   � $;$� & *   � �$A&$?*B&� ?  �  � �C!*$  & � ' ;  * �=�
C!A�=(J �BE� $� (J �BE� � ! ' * � '  � *$+ABE� <;$*/� *  �  � " � � " �$C�+; �$+ABE� @ +K
?!*$" �C/� @;�A*BE� $ 'C +A*D"�C6

�� � !%�*  � + ;6� � �?$& !* / � @�� �  " !& � � $ �+ !< !A? !% � $� W!@JA?!%� 8; CB%�
; �$A� " � �6� � $ �+ !< !A? !%: � � ( * ! ) !G A+D� �A* �+$A ;H* � � & *  � @ +?!*$+AB �
�A; � )  *$D6� �� � ! ' �  '  � @�� �6� W !@JA?!%� & �M*�+AH� * " �A� �BE� @;!+A�C�
� �+A$<!  A� O�F 1�� +&6� � ! ' �  'B � ' �  +H� E ! � ! "A  � $ 'JG A+D� @�*$)  ** �%� @ +K
?!*$+A�+AHGT� ?$+;� � $� & �M*�+AH� @; !+A�C� + �BE/� A &* �=+ �BE� " �$C�+; �$+K
ABE� @ +?!*$" �C� & *HI  /� ? &� C� � ! ' �  '  � +$*E� �*$?*BE� $&� �A; � )  *$%�
� �$ " !+@$%+" �=� J ($*+" �%� � ( ; !+A$6

	 ! "$& � � ( � ! ' �& � @�� $ 'J? **B&� * !&$� �@��*B&� � ! ' �  ' !& � A�?*� � J+A!K
* !C;$C!  A+D� * !@ � !C ;  *$  � $ '&  *  *$D� ;$A �> !#$%� + * �& !*+" �<� � D �J+! � � ;D�
+ C �* �%� ' � *B � ]  & !E@* �=� � (B+A!*+" �%� � ( ; !+A$6

�� + C �* �%� ' � *  � ]  & !E$* �=� � (B+A!*+" �%� � ( ; !+A$� + * �& !*+"$%�
D�J+ � C+" �BA� +"C ! ) $ * !& $ � * ! � @ ; �M ! �DE � � +A � !E ! * " ! / � � �C �=�+A� !E!* " ! / �
�D �B +J � $� � �6� � * � @�  �+A!C;  * � ?  �  � �C !*$  & � A &* � � + �BE/� (J �BE� $*�<�!�
'  ;  * �C!A�=+ �BE� " ! � ( � * !A*B E� <;$*/� + �BE� " �$C�+; �$+ABE� +$;H*� � $ 'C  K
+A"�C$+ABE� @ +?!*$" �C� $� & ! ; �& �M *B E� + ; ! ( � � @ +?!*$+ABE� $'C +A*D"�C6�
W$+; � � $� & �M*�+AH� @; !+A�C� <;$*$+ABE� 8@����� C� � ! ' �  '  � 8+� G<=G<�=' !@!� ! �
@!� + C �=+ C � �= ' !@! � : � @�+A @ ** � � JC ;$?$C!  A+D/� !� ?$+;� � @; !+A�C� " ! � K
( � * !A*BE� @� � � � � J&  *HI !  A+D6� � �LA�& J � C� + C �* �%� @�; �+ � �  C �* �<� � ��=�
(B+A!* ! � �A ; � )  *$D� +  * �& !* ! � CB � ! )  * B � C� @ +?!* �=<;$*$+A�%/� !� C� G<�=�
C�+A�?*�%� 8<� �B� 	G �> ! / � � J ' ! * � $� � �6: � $� G <�=' !@!� * �%� 8+ ;6� � �?$&!*/�
�6� W !@JA?!%� $� � �6:� ? !+ADE� � ( ; !+A$�F � C� <;$*$+A�%� > !#$DE6� � ;  �J A�
�A& A$AH/� ?A�� C� C�+A�?* �& � * !@� !C;  *$$ � " � ;$? +AC� � $� & �M*�+AH� @;!+A�C�
@ +?!*$+ABE� b@���� � @�+A @ ** � � JC ;$?$C!G A+D� $� * ! � @; �M ! �$ � � DK
�B+J/� @�� � ! * *B & � (J �  *$D/� & �M * �+AH� @ +?!*$" �C� � �+A$<!  A� 3F 3/5� &6�
�� LA�&� �  � * !@� !C;  *$$ � ?$+; � � $� & �M * �+AH� @; !+A�C� " ! � ( � * !A*B E� @�� � � �
@�+A @ ** � �J&  *HI !G A+D6� 4C ;$? *$  � @ +?!*$+A�+A$� * ! ( ;G � !  A+D� @�� � ! 'K
�  'J �+*$ 'J � CC �E6

�� C �E*  %� ?!+A$� � ! ' �  ' ! � CB �  ;D  A+D� @!?" ! � ($AJ&$*� '*BE� <;$*/� +�K
+A !C ; DG M !D � *$ ) *G G� @�; �C$*J� ' � � !A+" �< � � <� �$ ' � *A!6� � ! ' �  ' � ' � � !A+"�<� �
<� �$ ' � *A! � * !&$� $'J? * � @�� �  " !& � W !@JA?!%/� � � ' ; J? !%/� � " � ; � � + ;6� � �?$K
&!*/� * ! � <� �  � � J ' ! * / � @�� �6� W$"$ ;? !%/� <�  � �*� @�  �+A!C;  * � + �B&$/� )  ;A �K
C!A�=+ �B&$� ($AJ&$* � '*B&$� <;$* !& $ � +� & ! ; �& �M *B & $� @� �+; �D&$� @ +?!K
*$"�C� $� $ 'C +A*D"�C6� � � ;$?  +AC� � " ! � ( � * !A*B E� @�� � � �C� � ! ' �  ' !E � + * �& !*K
+"�<� � D �J+! � JC ;$?$C!  A+D� C� G<=G <�=' !@! � * �& � * !@� !C;  *$$ � 8�6� W!@JA?!%/�
+ ;6� � � ?$& ! * : / � ' �  +H� & �M * �+AH� @; !+A�C� $ 'C +A*D" �C� � �+A$<!  A� 3�F ��� +&/�
!� $* �<� ! � ( � ;   � �/5� &6� �� LA�&� )  � * !@ � !C;  *$$ � ' !&  A* � � JC ;$?$C!  A+D� $�
A �  M $* �C!A�+AH� " ! � ( � * !A*B E� @�� � �6

�� �  C � * �& � � � (B +A!*  � �A ; � )  *$D� + * �& !*+" �<� � D � J+ ! � + � �  � ) !A �
�? *H� +"J�*JG� & ! " � �> !J *J6� �� *$E� � 6� �6� � < ! ; ! � �C �% � $� 46� �6� � !&  � �C�%�
� ( * ! � J )  * ! � + ;  � JG M !D� E ! � ! " A  � * !D � & $ " � �> !J * !T� @ "2 , " .4 " ' ' ( � �#-.(%."� �
� (%"( � 8 ˜ • 6 : / � @�� 4 '+, �4". �#" ' ' �#+ �2 �"* � 8 s | ˆ ˆ 6 : / � O <( ' / ( ## �# " ' ' ( � *;;"� �
# �# �%(� 8 ‚� R Q – g / �F '+ ,+$.&#%(#(� vw6� d � | � y66�F 9 .+ �2 �# ( � # �$�2 ( � 8 ‚ R | v v : � yPf6�
( *$. (%<(# �%(� vw6� Qxy6/�F �� / , " ' �# ( � %"#+ / (# �%( � _� ™6� $� � �6� � �M * �+AH� + *�K
& !*+" �<� � D � J+ ! � C� �  C � * �& � � � (B +A!*  � $� @�$ ;  < !G M $E� "� * &J� C � � � � ! 'K
�  ;H*BE� � !%� * !E � � �+A$<!  A� �5�� &6

� ! � G ) * �& � +" ; � *  � � � ;H I �< � � � ! C " ! ' ! � +  * �& !*+"$%� D�J+ � CB � ! )  * � C�
� �J<�%� > !#$$ � $� �  ;$A+D� *! � *$ ) *$%� $� C �E*$%� <� �$ ' � *AB6� \A$� �A; � )  *$D�
� ( * ! ) !G A+D� C� � !E  A$* �=� ! * � !& +" �& � ! *A$" ;$* � �$$/� � !E+" �& � $� � ! I !=�
<$;H+"�& � +$*" ;$* � �$DE� $� C� � �J<$E� @J*"A!E� G ) * �< � � +" ; � * ! � � � ;HI �<� �
� !C " ! ' ! 6

�9



� ! ' �  ' B � + * �&!*+" �< � � D�J+ ! � * !&$� $ 'J? *B� � " � ; � � + ;6� W ! < ! * � @�� � X�
" !&� �E+J?!%/ � � G � ) *? !% / � �$ � �$&! *? !%/ � 	 ! ;B+A!@W!%/� � !&$ � !@! � !@W !%/�
	$" !@;B?!%/ � � J �&JE?!%� $� ��6� 8+&6� �$+6� 0:6

�� � ! * � !&+" �& � ! *A*" ;$* � � *$ � � ( * ! )  *B � &!++$C*B � AJ>�@ +?!*$"$ �
$� <;B( �CB � AJ> �" � *<; �&  � !AB / � �A* �+DM$ +D� " � *$)* �J� <� �$' �*AJ6� � �
C�+A�"J� C� � ! ' �  '  � @�+A @ **� � @�DC;DGA+D� @;!+AB� & �< ; %/ � <;$*� $� @ +K
?!*$"�C/� C� " �A � �BE� * !%� *B� !&&�*$AB� $� @ ; #$@��B6

	J>�< @@B � �A ; � )  *$D� � !+@� �+A � ! *DGA+D� $� C� ' !@! � * �& � * ! @ � !C ;  K
*$$� "� � " �  +A* �+AD&� + ;6� �J*JA/� <� � +  * �&!@� CB � ! )  * � ?  �  � �C!*$ &�
@��>$�$A�C/ � AJ> � " �@<; �&  � !A �C � $� AJ>� ( �  "?*%/ � +<�J@@$� �C!**BE� C� � �K
*J� @!?"J� &�M*�+AHG� �5�� &6� � ! @! � *   � 8�� � �6� 	$ " ! * ;B? !%: � � ! ' �  ' � @� �=

� *+6� 056� �  +? !@ $ "@ � @� <;$*B � +  @ �& ! * +" �< � � D � J+ ! / � + ;6� W !<6I

+A!C; *� @ ;$A�CB&$� � ! ' * �+AD&$� AJ>�< **BE� @����6� � � ' ! @ ! � J � �A� �6� 	 $K
"!*;B?!%� &�M*�+AH� $� ?$+;� � @;!+A�C� AJ>�< * *BE� @� � � � � @�+A @ **� � JC K
;$?$C!GA+D6� �� � !%�*  � + ;6� � !?& !+ / � @�� �6� � ! ' !b �? !%/ � &�M*�+AH� AJ>�< @=�
@BE� @����/ � + �+A�DM$E� $'� ?  �  � �C! *$D� @;!+A�C� AJ>�@ +?!*$" �C� $� @� �K
>$�$A�C/� J&  *H I !  A+D� � � � 5�� &6

�� C�+A�?*�%� ?!+A$� � !E+" �< � � +$*" ;$* � �$D/ � *  � ! ;  " � � �A� + ;6� � JE !+ �
8@�� �6� � ! I ! < B ; ? ! % : / � � ! ' �  ' � �A ; � )  *$%� + * �& !* ! � + ; � )  * � AJ>>$A!&$/ �
AJ>�(� "?$D&$/� ! �<$; ;$A!&$ / � AJ> �@ +? ! *$ " !&$� $� AJ>�" � *< ; �&  � !A !&$6 �
��@!� !GA+D� & ! ; �& �M*B  � @;!+AB� +C A; �=+ �BE/ � )  ;A �C !ABE� @ ;$A�=�
&��>*BE� $'C +A*D" �C� $� )  ;A �C !A�=(J �BE � <;$*$+ABE� +;! *# C6

��M* �+AH� AJ>�< **BE� @� � � � � ' �  +H� � � �F �3�� &� $� @�+A @ **� � JC  ;$K
?$C! A+D� C� + C �* �& � * !@� !C;  *$$/ � C� +A� � � *J � + ;6� � ! I � ! I ! <$ ; H6

�� ' !@! � J � �A� J " ! ' ! * *BE � @J*"A�C/� C� � !%�*  � C �E�CH C� �6� �G*<GA?!%/ �
?$+;�� $� &�M*�+AH� @;!+A�C� AJ>�< **BE� @� � � � �J& *HI !GA+D6

�X� �5



�� � !%�*  � + ;6� � !E$ � $� @�� �  " !& � � JE !E? !%� $� 	 ! ; ! ? !% � x7QPm‹Pox‡†fo�
	J>�< **B � @�� � �B � + * �& !*+" �<� � C � ' � !+A ! / � & �M*�+AH� "�A� �BE� * � @�  K
CB I !  A � 05�� &6

�  �E*$%� <� �$ ' � *A� + * �& !*+" �<� � D �J+! � @�� C+ &J� G) * �&J � +"; �*J�
� � ;HI �< � � � ! C " ! ' ! � @�  �+A!C;  * � > ;$ I  & � X6� �� � ( * ! )  *$DE� @�� �  " !& � �J=�
;JA� $� �E+J� * ! ( ;G � !  A+D� ? �  � �C!*$  � )  ;A �C!A�=+ �B E� &  +A!&$� � )  ;  '=�
@ **BE� )$ � *B E� @ +?!*$+ABE� �+"� ;H?!A�E� <;$*� $� + �BE/� +C A; �=+ �BE�
& ! ; �& �M *B E� 83F 5� +&:� @� �+; �  C� & �< ;  %6� �� �  � "$E� + ;J?!DE� C+A�  ? !K
GA+D� & ! ; �& �M *B  � @� �+; �%"$� �BE;�E� @;�A*BE� AJ> �@ +?!*$" �C6� �� � C � ! K
< � W !< ! * � 8+ C �*   � + ;6� �  �E*$%� W!<!� : � C �E*$%� + *��!*� @�  �+A!C;  * �
?  �  � �C!*$ & � + �BE� @;�A*BE� @ +?!*$" �C� 8 0 � k 7 5 � +�:/� '  ;  * �C!A�=+ �BE�
<;$*� 8��� 3�� +&:� $� �  � " � � + �BE� &  �< ;  %� 8�� � 0�F 05� +& :6� 	J> �< **B  � @�K
�� �B� C� � ! ' �  '  � @�?A$� �A+JA+ACJGA� 8�% 6� 05:6� �� LA$E� �A; � )  *$DE� �@�  �  K
;  * ! � + ;  � JG M !D� E ! � ! " A  � * ! D � � ; D � + * �& !*+" �<� � D �J+! � > !J* !T� @"$".+*$+��
/ " ' ' ( � vw6/�> . �*$" ' ' ( . � ( � vw6/�F9.+ �2 �#( � / �$ �2 ( � ‚ R | v v 6 / � F�� ;( '"+1+.$"�%�
š� g� P� ‡� ‡6/�@ "2 , " .4 " ' ' ( � �# -. (%."$(%"( � 8˜�0� R�v6:� $� � �6� � �M * �+AH� �A; � )  *$%�
+ * �& !@+" �<� � D �J+! � C� LA�%� ' �*  � � �+A$<!  A� �5�F 9��� &6

� � � � � ;$ *  � �6� W !< !@?!%� E� � � I � � @� �+ ;  ) $C!G A+D� �A; � )  *$D/� �A* �+DK
M$ +D� "� +  * �& !*J � $� AJ� � *J � 8 ! * ! *J �+"$%� <� �$ ' � *A:6� �� � ( * ! )  *$DE� �*$�
@�  �+A!C;  *B � " �  & *$+AB &$� $ 'C +A*D" !&$ /� " � !+* �=(J �B&$� +;�$+AB&$�
<;$* !&$/� @;�A*B&$� + �B&$� @ +? !*$" !&$ � $� @� �@; !+A" !&$ � AJ>�@ +?!=�
@$"�C6

� ! @ ! � *   � �  " � W !< ! * ? !% � $� �E+J?!%� ' * !?$A ;H*JG � A � �$A� �$G � G ) K
*�<�� +" ; � * ! � ' ! * $ & !  A � � !+ " ! ; H+"$ % � @�" � �C/� ;$ I H � C� + C �* �%� ?!+A$� " �K
A� � �<� � @�� � � ;$*  � �6� � G � ) $ ? !% � � ( * ! ) !G A+D� �A ; � )  *$D� + * �&!@+"�<� �
D�J+! / � CB � ! )  * *B  � ?  �  � JG M $&$+D� " � !+* �=(J �B &$� <;$*!&$/� " �  & *$K
+AB&$� $ 'C  +A*D" !& $ � $� AJ> �@ +?!*$" !&$6� � �+ ;  � *$  � ( � ;HI  � � ! 'C$AB� C�
C �E* %� ?!+A$� � ! ' �  ' ! 6

4C ;$? *$  � AJ> �< ** �<� � & !A  � $ ! ; ! � $� �  ' " �  � J&  *HI  *$ � @ +?!* �K
<;$*$+ABE� $� " ! � ( � * !A*B E � @� � � � � C� � ! ' �  '  � + * �& !@+" �<� � D �J+! � @��$+K
E� �$A� C� ' !@! � * �& � * !@� !C;  *$$6� � ! � ! "A  � *B & $ � � ! ' �  ' !& $ � DC;DG A+D� � ! 'K
� 'B � @�� �  " !& � � $ � � $& !*? !%� $� 	 ! ;B +A!*? !%6

� �=C$�$& �&J/� C� ' !@! � * �% � ?!+A$� G ) * �%� @�; �+B� ]  & !E$* �=� � (B=�
+A!*+" �%� � ( ; !+A$� � ! ' �  ' � +  * �& !*+" �<� � D �J+! � A ! " )  � AJ>�< **B%6

� ! " � @ � " ! 'B C!  A � +�@�+A!C;  *$  �  +A +AC **BE� CBE� � �C� �A; � )  *$%� + =�
@�&!$+" �<� � D �J+! �  A� �6� � $ � � $& !*? !%� "� C�+A�"J� � � � ]  & !E$*+" �<� � � !%�K
*!/� � � ;D � AJ> �< **BE� & !A  � $ ! ; �C � C� + �+A!C � @� � � � � �  ' " � � J& *HI !  A+D6�
� �LA�&J � & � ) * � � � �@J+A$AH/� ?A�� C� @�  �  ; !E � � ( I $ � * �%� G) * �%� @�;�+B� ] =�
& !E$$+" �<� � � !%� * ! � 8W ! � !< ! * / � �  ;$ "? � ( ! * ;B /� � J I ?$ � $� � �6:� � !++& !A�$K
C!  &B%� D�J+ � @�  �+A!C;  * � A � �$< ** �%� > !#$ %/� @�?A$� ;$I  ** �%� AJK
>�< ** �%� @�$& +$6� � � * ! " � � + ;  �J  A� �A& A$AH/� ?A�� +�  �$ � AC ��BE�
CB( � �+�C� <�D '  C �<� � CJ ; " ! * ! � �  ; $ "? � ( ! * ;B � * !&$� * !%�  *B � "J+"$� AJ>�K
@ +?!*$" �C6� \A�A� > ! "A � +C$�  A ;H+ACJ A� �� � !+@� �+A� ! *  *$$ � AJ>�< **�<��
& !A  � $ ! ; ! � C� @� � � � !E � + * �& !@+" �<� � D �J+! � C� G) * �%� ?!+A$� ]  &!E@*�=� �=�
(B+A!$+" �%� � ( ; !+A$6

	J> �< * * !D � > !#$D� + * �& !*+" �<� � D �J+! � @� �+ ;  ) $C!  A+D� A ! " )  � "�
' !@ ! � J � �A� �6� �$ � �$& !*? !%6

� � ' !@ ! � J � �A� * ! 'C ! * *B E � CBI  � @J*"A�C/� C� @�  �  ; !E � <� �B � � B 'B ; " !D /� �AK
; � )  * $ D � C �E*  <� � +  $ �& !$ ! � I $ � � " � � � !+@� �+A� ! *  *B � $� @� �+A!C; *B�
" �  &*$+AB&$� @� � � � !&$6� � *$ � � ! 'C$AB � C� � !E  A$* �=� ! * � !& +" �%� '�* /� *!�
+ C �* �& � ( � �AJ � � ! I ! <B ; H+" � < � � $� C� #  *A� ! ;H* �%� ?!+A$� � !E+" �<� � +$*=�
" ;$$� �$ C6

� !$ ( � ;   � @�;*B  � � ! ' �  'B � C �E*  <� � +  * �& !* ! � $ 'J? *B � * !&$� @�� � K
" !& � � ! �A ! I  *? !%/� �G*<GA?!%/� 	 $ " ! * ;B ? !%� $� � �J<$&/� <�  � �*$� @� �+A!CK
;  *B � " � !+$ �#C A$B&$� " �  & *$+AB &$� $ 'C +A*D"!&$ /� @;�A*B&$� " � !+* �=� $

;� O�� P�� P 	���	 ��� �	� Q�� � � ��� 	 ��� � � � ����� � �� �� ����*������� ��	����

6�7



+ � �C!A�=(J �B&$� <;$* !&$ � +� A�*"$&$� @� �+; �D&$� & �< ;  %6� �� � ! ' �  '  �
C+A�  ? !GA+D� & ! ; �& �M *B  � @� �+; �$ � (J �BE� AJ>>$A�C� $� AJ>�@ +?!=�
*$"�C6

� ! � + C �* �& � ( � �AJ� � !E+" �< � � +$* " ;$* � �$D� � ! ' �  ' � + ; � )  * � DI& �C$�=�
@B&$� " �  &*$+AB&$� $ 'C  +A*D" !&$ � & �M * �+AHG� 05F 3�� &6� � * ! ; �<$?*B  �
@��� �B� C �E*  <� � +  * �& !* ! � & �M*�+AHG� 05F 3�� &� � ( * ! )  *B � C� ' !@! � * �%�
@�;�+ � G) * �<� � +" ; � * ! � C� � � ;$ * !E � �  " � � JE !E? !%� $� 	 ! ; !? !%6� \A$� �A ; �K
)  *$D� �6� �6� � !++�  C$? & � 80192:� �@$+!*B � C� " !E  A$*+" �& � � !%�*  � @�� �
* ! 'C!*$ & � ! * ! *J �+" �< � � <� �$ ' � *A! / � �EC!AB C!G M  <� � C �E$� + * �& !* ! / � *$ 'B�
AJ� �* ! � $� DC;DG M  <�+D� E� � � I $& � & ! � "$ � JG M $& � <� �$ ' � *A�& � C� � ! ' �  '  �
C �E* <� � &  ; !6� �� + � ( � ! * *BE� \6� ] 6� ] $E ! ;$ (  % ;$ � *! � G ) * �& � +"; �*  �
� � ;HI �<� � � ! C " ! ' ! � � ( � ! ' # !E � �6� �6� � !++�  C$? & � � ( * ! � J )  *B � ‚P›Sx•�PfSP�
$� sw•PRfx–x | } 6

�  * �& !*+"$  � �A ; � )  *$D� � ! 'C$AB � C� + C � �=C�+A�?*BE� @�  �< � �HDE� � ! K
;�<�� � ! C " ! ' ! � $� C� � � � J ( ! �+ " �& � +$*" ;$* � �$$6

�� + C � �=C�+A�?*BE� @�  �< � �HDE� � ! ; � < � � � ! C " ! ' ! � +  @�& !*+"$ � �A ; �K
)  *$D� � ( * ! )  *B � *! � �A�  ;H*BE� J? !+A" !E � � � ;$*B � �6� �  � ! *H?!%/� � " � ; � �
+ ; *$%� � ! � � ! "  � A / � � ! � !<$ ' � $� C� � �J<$E� @J*"A!E6� � $A� ; �<$? +"$ � �*$�
@� �+A!C;  *B � AJ> �< **B&$� @ +?!*$" !&$/� +$;H* � � @ +?!*$+AB&$� &  �<  ;$K
+AB&$� $ 'C +A*D"!&$ /� &  �< ;$+AB&$� @ +? !*$" !&$ � $� $ 'C +A"�C$+AB&$�
<;$*!&$6� �� +�  � *  %� ?!+A$� � � ;$ *B � �6� �  � ! *H? !%� + * �& !* � +; � )  * � @; �AK
*B&$� A� ;+A�+; �$+AB&$� $ 'C +A*D"!&$6� � �+A�?*  /� C� � !%�*  � + ;  *$%� � ! � K
� !"  �A� $� � ! � !<$ ' / � C� � ! ' �  '  � $ 'C +A*D"$� ' !&  M !G A+D� �BE;B&$� < �J ( �K
'  �*$+AB&$� AJ> �< **B&$� @ +? !*$" !&$ � $� $ 'C +A" �C$+AB&$� <;$*!&$6

� �M*�+AH� �A ; � )  *$%� + * �& !*+" �<� � D � J+ ! � C� J " ! ' ! * *B E � � !%�* !E� 05�F�
3��� &6� �� *$E� CB DC;  *B � + ;  �JG M $ �E ! � ! "A  � * B  � > � � !& $ *$>  �B �XT� P( '1&� �
'�#".�(� ' "#$&%(� 8‚ �  � |� v� v : /� �%< ( %6+ �# ( � %"#+ / (# ( � � � � Q�< ( % 6�+RS7� ) # + / ( ' �# (�
,( '$�%(� 8�� <� ��o� –� R� Q : / �O<( ' / (#$� �# " ' ' ( � . " �%<" ' � � 8—��� <�Q��� › : / � O�� ( ; ; "# �# �%( �
8‚RQ–6:/�@ "2 , " .4 " ' ' ( � �# -. (%."$(%"( � 8˜ �06:� $� � �6

�  $ �& !*+"$ � �A; � )  *$D� *! � + C � �=C�+A�?* �& � +" ; � *  � � ! ; �< � � � ! C " ! K
'!� ( � ;   � �  A ! ;H* � � $ 'J? *B � �6� �6� �  *< ! �A  * �& � 80151:/� " �A� �B%� J+A!* �K
C$;� ' �  +H� $E�JC ;$? * *JG � &�M*�+AH6

� � � �@�  �  ;  *$G � �6� �6� �  *< ! �A  * ! / � C� � !%�*  � + ;6� � ! � !<$ ' � & �M*�+AH�
+ $�&!*+"�<� � D �J+! � � �+A$<!  A� 7��� &6� � � � * ! I $& � � ! * *B& /� *  � !+?;  *  *=�
*B%� � ! ' �  ' � +  * �& !*=AJ� � * ! � $&  A� & �M * �+AH� C+ <� � 7�� &6� Z6� � ;$G ; ; ! �
80172:� C� � !%�*  � + ;6� � ! � !<$ ' � " � + * �& !*J � �A* +� 0O=& A� �CJG� @!?"J � + �BE�
*� +C A; �=+ �BE� & ! �< ;  %/� ?  �  � JG M $E+D� +�� + ; ! ( � � +#  &  *A$� �C!**B&$�
" � *<; �&  � !A!&$� $� AJ> �@ +? !*$" !&$6

� A; � )  *$D� + * �& !*+" �<� � D�J+! / � � ( * ! ) !G M $  +D � � " � ; � � + ;6� � ! � K
�!" �A/� & �M*�+AHG� O�F O5� &/� @�  �+A!C;  *B � ?  �  � �C !*$  & � ( ! ' ! ;HA�CB E�
@��>$�$A�C/� + �BE� +$;H*� � @ +?!*$+ABE� @;�A*BE� A�  M $* �C!AB E� $ 'C +AK
*D"�C/� '  ;  * �C!A�=+ �BE/� + �  � *  =A�* " � '  � *$+ABE� �BE;BE� <;$*$+ABE� @ +K
?!*$"�C6� �� � ! ' �  '  � C+A�  ? !G A+D� @;!+AB � " � *<; �&  � !A �C6

�� @�  �  ; !E � @; �M ! �$ � � ! � !<$ ' � +  * �& !*+"$%� D�J+ � + ; � )  * � + �B&$/�
+;�$+AB&$� @;$A?!AB&$� &  �< ;D&$/� $ 'C +A" �C$+AB&$� $� <;$*$+AB&$� @ K
+?!*$"!&$/� $ 'C +A" �C$+AB&$� <;$* !&$ � +� ;$* ' �C$ � *B& $� @� �+; �D&$� +$;HK
*�� +# &  *A$� �C!**BE� " � *< ; �&  � !A �C � +� C" ;G ? *$D& $� � ! ' ;$?*B E� <! ;  " �
L>>J'$C*BE� $� �+! � �?*BE� @�� � �6� � � � � ! * *B & � �6� �6� � ;$  C! � 80172:/� C� � !% �K
* � + ;6� � ! � !<$ ' � & �M*�+AH� + * �& !*+" �<� � D �J+! � * � @�  CB I !  A � 05F 07� &6�
�� A!"�%� )  � > !#$$ � + * �& !*+"$%� D�J+ � @� �+ ;  ) $C!  A+D� C� � !%�*  � + ;  *$%�
� �E�!A!<� $� � G ;D+� ' / � <� � & �M * �+AH� D�J+! � � �+A$<! A6� 9�� &6

��+A�?*  � � ! � � ! "  �A+" �< � � +$* " ;$* � �$D� �A ; � )  *$D� + * �& !*+" �<� �
D�J+!� @�+A @ **� � CB @! � !G A � $'� � ! ' �  ' ! � $� +* �C! � @�DC;DG A+D� ;$ I H� C�
� ! �AJ*$*+"�&� +$*" ;$* � �$$6� �  ( � ;H I $  � CBE� �B � +  * �& !* ! � $& GA+D� C�
(!++ %* � �6� 	 � J � !< !? !%6� �� LA�%�?!+A$�� ( ; !+A$� � ! ' �  ' �@�  �+A!C;  * �+ �B&$/

;� 5��������	0� =�� -�� F .���4���� �
�2



A &* �=+ �B&$/� " ! � ( � * !A*B & $ � +; �$+AB&$� <;$* !&$/� + �B&$/� A &* �K
+ �B&$/� A� * " � '  � *$+AB&$� " ! � ( � * !A*B & $ � @ +? !*$" !&$ � $� & ! ; �& �M *B&$�
@� �+; �D&$� $ 'C +A*D"�C6� �� LA�%� > !#$$ � @�  �+A!C;  *B � �A; � )  *$D� + * �K
&!*+" �<� � D �J+! / � � ( * ! )  * *B  � C� � !%�*  � + ;  *$%� �$*<$/� � ! � �C/� �$JI$* !* �
$� � �6� � � � &*�<$E� @J*"A!E� LA�<� � � !%� * ! � *$ ) *$%� " � *A! "A � + $�&!*+" �<� �
D �J+! � * � � ( * ! ) !  A+D � $� @�LA�&J� @�;*JG� &�M *�+AH�  <�� �A; � )  *$%� ' �  +H�
J+A!* �C$AH� * � @ �  �+A!C;D A+D� C� '& � ) *B&6

�� G<�=C�+A�?* �%� ?!+A$� � ! �AJ*$*+" �< � � +$* " ;$* � �$D� & �M*�+AH� + * �K
&!*+" �<� � D � J+ ! � * � @�  CB I !  A � 7 �F 75� &6� �� @�  �  ; !E � � < � !&+" �<� � ! *A$" ;$K
*� �$D� C+A�  ? !G A+D� $ ' � ;$ � �C !* *B  � CBE� �B � + * �& !*+" �<� � D�J+! / � + ; � )  *K
*B � &  �< ;D&$/� < ;$* !&$ � $� @ +?!*$" !&$6� � �M * �+AH� � ! ' �  ' ! / � @�� � !* *B&
�6� � !% � !& � C ! / � 00�� &6� �� @� � � � !E � *$ ) *  %� ?!+A$� � ! ' �  ' ! � �6� �6� � ;$ CB&/�
�6� �6� � !&  � = ' ! �  � $� �6� �6� � ;$  CB&� 8015O:� * !%�  *B � E ! � ! "A  � *B  � � ;D�
+  * �& !*+" �<� � D � J+ ! � > � �&BT� O. �4+#+( .%( � ; ( * *9 ( # ( � � � <�ˆ6/� T�� :&(2 . (#$( �
‚�  �Q� @� ™6

� �M * �+AH� + * �& !*+" �<� � D � J+ ! � C� � ! �AJ*$*+" �& � ! *A$" ;$* � �$$ � 9 �F�
95� &/� � * ! � JC ;$?$C!  A+D� "� G <�=' !@! � * �&J � ( � �AJ � � � * �$& ** �<� � +$* " ;$* �K
�$D� $� � �+A$<!  A� 0��� &6� � ! � G <�= ' !@! � * �& � " �B ;  � � ! � !?J "+" �%� ! *A$" ;$K
*! ;$ � +  * �& !*+"$ � �A ; � )  *$D� � (M  %� & �M * �+AHG� 35�� &� @�  �+A!C;  *B � A � ; K
+A�+; �$+AB&$� @ +?!*$+AB&$� $ 'C  +A*D" !& $ � $� AJ> �@ +? !*$" !&$6� �� G ) K
*�&� $� G<�=C�+A�?* �&� * !@ � !C ;  *$ DE � �A� � ! �AJ*$*+" �< � � +$* " ;$* � �$D� & �M K
*�+AH� + * �& !* ! � @�+A @ ** � � J&  *HI !  A+D� $� C� � !%�*  � + ;6� W !$ !E?B /� @��
� ! * *B & � \6� ]6� ] $Ek;$ (  %;$ � 80179:/� � * ! � + � " � !M !  A+D� � � � 5�� &6� �� LA�&�
)  � * !@� !C;  *$$ � $ '&  *D A+D� ;$A� ; �<$? +"$%� +�+A!C� �A; � )  *$%T� <�J ( �K
� ( ; �& �?*B%� & !A � $ ! ; � +A!* �C$A+D� ( � ;   � �A+� �A$ � �C!* *B& � $� C� � ! ' �  '  �
@�  � ( ; ! � !G A� <;$*B6

�  * �& !*+"$  � �A ; � )  *$D� I $ � � " � � � ! 'C$AB �A ! " )  � C� �  C!* �=� "  �$*+" �%�
'�*  /� <� � @�  � +A!C ;  * * !D � " � *< ; �&  � !A !& $ /� < � !C  ;$ A!& $ � $� ! �<$ ; ;$A!&$ �
A� ;M ! � & �M*�+AHG� � � �F �9�� &� ' !@ � ; *D  A � 	 � J � !< !? !%+"$%/� � ! �$ ( ! ($*+"$%/�
� �? !++"$%� $� � �J<$  � @��<$(B6� � ! $ ( � ; H I ! D � & �M*�+AH� 89��� $� 7��� &:� LA$E�
�A; � )  *$%� J+A!* �C ;  * ! � C� + C � * �& � ( � �AJ � � ! � ! ( !E+" � < � � !*A$" ;$* � �$D6�
� �  +H� � ( * ! � J )  * ! � E ! � ! "A  � * !D � & ! " � � > ! J * !T� U K + 4 9 . ( � %+ '& / 2 (� „� !� A 6 / �
) / / + # �$" * � vw6/�E " �$< " ( � :& �# :& �%+*$($(� s x ~ 6 /� ) %$( "+#%' ' (� vw6/�O&..�$" '��
' ( � vw6/�E " . �# " ( � vw6� $� ��6

4� @� � * � ) $D� � � �C � !<+" �< � � E �  (A ! � + * �& !* � @�  �+A!C;  * � " ! � ( � * !A* �%�
> !#$ %T� ?  �  � �C ! *$  �A � ;+A�+; �$+ABE� @ +?!*$+ABE� $� � �<!* �< **BE� $ 'C +AK
*D" �C� $� $ 'C +A" �C$+ABE� @ +?!*$" �C6� � �M * �+AH�  <� � � � � 7��� &6

�M  � G) *   / � C� @�  �  ; !E � � ! � $ ( ! ($@+" �< � � +$* " ;$* � �$D/� D�J+� +�+A�K
$A� $'� ?  �  � JGM $E+D� <;$$/� <� !C ;$A�C/� $ 'C +A" �C$+ABE� @ +?!*$" �C� +� <;BK
(�CB&� " � *< ; �&  � !A �& � $� AJ> �< * *B &$� @� � � � !&$ � C� �+* �C!*$$6� � �M*�+AH�
 <�� ' �  +H� �? *H� $ '&  *?$C! � $� " � ;  ( ;  A+D� �A� ��� � � � � � � � &6� �� LA�%� )  � '�* �
@�� �6� 	JAEJ*� $& GA+D� CBE� �B � +  * �& !*+"$E� �A; � )  *$%/� @�  �+A!C;  *K
*BE� " � *< ; �&  � !A !& $ /� @� !C ;$A!&$/� @ +?!*$" !&$/� $ 'C +A*D" !& $ /� &  �< K
;D&$/� $ 'C +A" �C$+AB&$� ! � <$ ; ; $A!& $ � $� @ +?!*$" !&$6� � �M * �+AH� $E�
� � �F �9�� &6

�� � �? !++" �& � +$*" ;$* � �$$� + @�&!@� +� !C*$A ;H* � � I $ � � " � � � !+@� �K
+A� !*  * � * ! � C� 'CB I  * * �+ADE� � ! ; $ � ! < � $� � BEA "D* /� C� C �E �CHDE� �6� ��=�
?!+/� G<�=C�+A�?*   � <6� � ! ?$ * � $� � �6� � ; � )  * � �*� " � *< ; �&  � !A !& $ /� @ +?!*$K
" !& $ � $� <;$* !&$ � � (M  %� &�M *�+AHG� 0O�F 3��� &6� �� LA$E� @���� !E�
\6� ]6� ] $E ! ;$ (  %;$ � 80179:� * !%�  *B � =<9 ' '+%" . ( *� vw6/�O&. . �$" ' ' ( � vw6/�E"V
. �#"( � vw6/�) %$( "+# " ' ' ( � vw6/�U K + 4 9 . (� vw6� $� � �J<$  � > � �&B/� E ! � ! "A  �$ 'JG K
M$ � + * �& !@+"$%� D�J+6

� � C�+A�"J � $� G<�=C�+A�"J � & �M *�+AH� �A; � )  *$%� + $ �& !*+" �<� � D�J+!�
@�+A @ **� � JC ;$?$C!  A+D� $� J� + ;  *$%� � �A�+� $� ]  % ; ! * ;B � +�+A!C;D A�

6� �3 �F ���� &6� �� LA�&� )  � * !@� !C;  *$$ � C� �A ; � )  *$DE� JC ;$?$C!  A+D� "� ;$K
? +AC�� @ ;$A�& � �> * �< � � & !A � $ ! ; ! 6

	 ! "$& � � ( � ! ' �& / � + � !C*$C!D � > !#$$ � + $ �& !*+" �<� � D � J+ ! � + C � �=C�+A�?K
*�<�� +" ; � * ! � � ! ; � < � � � ! C " ! ' ! � $� G ) * �< � � +" ; � * ! � � � ;H I �< � � � !C " ! ' ! / � &�)K

9=



*�� ' !&  A$AH� @�;* �  � $E� +E� �+AC�/� ?A�� J " ! 'B C !  A � *!� $�  *A$?*�+AH� < � ; �<$K
? +"$E�J+; �C$%� �+ ! � " � * ! " �@;  *$D� C� � (  $E� ' � * !E6

�  ( � ;HI �  � � !+@� �+A� ! *  *$  � +  * �& !*+"$  � �A ; � )  *$D� $& GA� C� � �  =�
C!* �=� � � J ( ! �+" �%� '�*  /� <�  � �*$� @�  �+A!C;  *B � " � !+* �#C A*B &$� " � *< ; �K
&  � !A!&$ � +� @� �+; �D&$� @ +?!*$" �C� $� < � !C ;$A�C6� � �M * �+AH� + * �& !*+" �<� �
D�J+! � C� @�  �  ; !E � � !E$?  C! *+" �% � � � � � � " � ;  ( ;  A+D� �A� 1�F 0��� � � � 55�F �
˜��� &6

+.�����	�� 0�.��� � !J*$+A$? +"$ � �E ! � ! "A  � $ ' �C ! * * B  � �A; � )  *$D� AJ=�
��$+"�<�� D � J+ ! � C� � '  � ( !% � ) ! *  � $& GA� + � !C*$A ;H* � � *  ( � ;HI �  � � ! + K
@��+A�!*  *$ 6� � !& $ � $'J? *B � E ! � ! "A  � * B  � � ! ' �  'B � LA$E� �A; � )  *$%� C�
@� �<� �* �%� @�; �+ � � � " �C �<� � E �  (A ! � * ! � @ ; �M ! �DE � � �>$/� � > J � � ) ! / � @��
� "!&� �  %C!? !%/� �  I ? !%/� �D�B+J/� � $A! ;? !%/� * ! � " �B ;HDE� �A!? !%=�$ ;H=�
<$;H?!%+"�%/� � �C  A! ( ! �+" �%/� �  I ? !%+" �%/� � �EJ � ; ! �+ " �%/� � !<"JM $*=�
+"�%/� � ! � ! ' � � ! A+ " � % � +A�J"AJ� / � C� �$ '$*+" �& � � !%� *  � $� C� � � � !A+" �% � & J ;HK
� � 8+&6� �$+6� 0:6� � *$ � C+" �BAB � + "C ! ) $ * !& $ � *!� @ ; � M ! �DE � � ; !& ! / � �J � !A/�
�$A!;?!%/� C� � $ ! ' ! * +" �%� & �* � " ;$ * ! ;$ � $� C� � �J<$E� & +A!E6

�� � �$ " !+@$%+" �=� J ($ *+" �%� � ( ; !+A$� AJ � � * � X� � ( * ! ) !  A+D � C� �+* �CK
*�&� C� G) * �%� $� G<�=C�+A�?*%%� ?!+ADE� � ( ; !+A$ � $� @�� ;$A� ; �<$? +"$& � @�$ 'K
*!" !&� �  ;$A+D� * ! � �C ! � @� � [D �J+ ! � F � *$ ) *$%� $� C �E*$%6

�� � J+! � �=� $C$?$*+" �%� * ! ; � )  * * �% � & J ;H�  � $� C� ] !E � !<+" �% � ' �*  �
�A; � )  *$D� ' � � !A+" �< � � <� �$ ' � *A! � @�?A$� �A+JA+ACJGA6� �� ' � *  � �$ '$*+"�<� �
+$*";$*� �$D� �*$� CB � ! )  * B � A &* �=� $� " � �$?*  C!A�=+ �B&$� ($AJ&$*� '=�
$B&$� <;$* !&$/� ?  � *B&$� <� �G?$&$� + ; ! *# !& $ / � ?  �  � JG M $&$+D� +�
"�  &*$+AB&$� $ 'C +A*D"!&$6� �� � ! ' �  '  � C+A�  ? !G A+D� @��+; �$� AJ> �C�
$� <$;!($6

� * ! ; �<$?*�%� > !#$  %� @�  �+A!C;  *B � �A ; � )  *$D� ' � � !A+" �< � � <� �$ ' � *A! �
@�� �  " !& � �D�B+J � $� � $A! ;? !%/� C� � � � !A+" �% � & J ;H�  � $� � �J<$E� @J*"A!E� *!�
G<�=C�+A�" �� �$ " !+@$%+" �=� J ($ *+" �%� � ( ; !+A$6� �� LA$E� � !%� * !E �& �M*�+AH�
'� � !A+"�<�� < � �$ ' � *A! � * � @�  CB I !  A � 05F 3�� &6� �� G ) * �%� @�; �+ � � � $ " !+=�
@$%+"�=�J($*+"�%� � ( ; !+A$� 8<� �B� W J ; H<D '$ � !< � $� �  ;  CJ � !< : � AJ� �@�+ ; �K
) *� @ �  + ; !$C!G M $& $+D� + �B&$� @ +?!*$+AB&$� $ 'C +A*D" !&$ /� +C A; �K
+ �B&$� @ +?!*$+AB&$� &  �<  ;D& $ � $� '  ;  *B &$� @ +?!*$" !&$6� �� � J+! � �=�
�$C$?$*+"�%� * ! ; � )  * * �%� & J ;H�  � AJ� � *+"$%� D�J+ � @�  �+A!C;  * � @�?A$�
+@;�IH� $ 'C +A*D" !&$ /� @�LA�&J� < � ! *$# ! � &  ) � J � *$ ) *$& � $� C �E*$&�
@�� [D�J+!&$� * � �A($C! A+D6� � � LA�&J� D�J+J/� �? C$�* � /� + ;  �J  A� �A* +A$�
@;!+A� + � �<� � @ ;$A�& � �> * �< � � $ 'C +A*D"!6

�$) *$%�AJ� �* � (  �  * � & ! " � �> !J * �%6� � �  +H� �6� �6� � ;$  CB&� 80177:� C+A�  K
? *!� �#+%" . ( / &* � $( / ( .%6 � � € P f ‹ 6

�� � ( � ! ' # !E � * ! I  < � � +( � � ! � @�� �  " !& � �D �B +J� $� � $A ! ;? !% � 46� �6� � ! &  K
��C�%� �@�  �  ;  * � + ;  �JG M$%� " �&@;  "+ � � ! � $ � ;D �$%� $� > � � !&$ *$>  �T� F'+� �
,�4".�#( � RŒ� ™f6�( 4 ( ' ( .+1 ( " � V� P� v� v6/�F & / , " ' �# ( � vw6/�W(2 �+ '( . � ( �

� A ; � )  *$D� C �E*  <� � AJ � � * ! � � ! 'C$AB � ( � ;   � I $ � � " �6� �� � J+ ! � �=� $C$=�
?$*+"�%� * ! ; � )  * * �%� & J ;H�  �AJ � � * � @�  �+A!C;  * � + �B&$� @ ;$A�& � �> *B&$�
+$;H*�� A �  M $* �C!AB &$� $ 'C  +A*D" !& $ � +� & ! ; �& �M *B & $ � @� �+ ; �%" !& $ � @ +K
?!*$"�C� $� <;$*6� �  +?!*$"$ � + �B  � +� '  ;  * �C !AB & � $� (J � �C!AB& � �AA *K
"�&� @;�A*B � $ 'C +A"�C$+AB � $* �<� ! � " �$C�+; �$+AB � ! ;  C�$A$+AB 6� � * ! ; � K
<$?*B � �A; � )  *$D� (B ;$ � C+" �BAB � � ! 'C  � �?* �%� +"C6� 05� * ! � @; �M ! �$ � � ; ! & ! �
+� @�;*B&� �A( � � �& � "  � * !6� � �M * �+AH� AJ� � * ! / � @�� � ! * *B & � (J�  *$D/� 0�5� &6

�� A!" �%� )  � > !#$$ � �A ; � )  *$D� C �E*  <� � AJ � � * ! � � ! 'C$AB � C� @�; �+ � �A�
G<�=C�+A�?*�%� ?!+A$� � J+! � �=� $C$?$*+" �%� &J ;H�B � � � � � $ ! ' ! *+" �%� & � * �K
";$*!;$6� �� � ! ' �  '  / � $ 'J? ** �& � * !&$ � @�� �6� � !A  (  �$? !%� $� C� ' � *  � � $ ! ' ! * K
+"�%� & �* �" ;$* ! ;$/� C �E*$%� AJ� �* � CB � ! )  * � + �B&$/� +C A; �=+ �B&$� "�@=�
<;�& �!A�CB&$� $ 'C  +A*D" !& $ � C� ? �  � �C!*$$ � +� @� �+; �%" !&$ � + �BE�
"�*C�+;�$+ABE� " ! � ( � * !A*B E� @ +?!*$" �C� $� + �BE� <;$*6� � ! � *  " �A� �BE

;� -������� ���� �� ������  �� D�� - ������	1�* � �� �"7#� ��� �� (�� ���� �� � * .�2��� 	� � �3
����� �������	*� ���	�����* �

9�



J?!+A"!E� � � " �C�< � � E �  (A ! � 8 � > J � � ) ! / � WJ ;H<D '$ � !< : � �A ; � )  *$D� C �E* <��
AJ� �@! � CB � ! )  *B � A ! " )  � " ! � ( � * !A* �%� >!#$ @6

�� � !%�*  � + ;6� � > J � � ) ! � C �E*$%� AJ��&� @� �+A!C;  * � C� " �@<;�& � != �
A�C�%� >!#$$6� � ! ' �  ' � D �J+ ! � CB � ! )  * � + �B&$/ � +C A; �=+ �B&$� +$;H*��
< ;B( �CB&$� " � *< ; �&  � !A !&$ � +� @� �+; �D&$� & ! ; �& �M*BE� 83�F ��� +&:�
+  �BE� )$ � *BE � <;$*� $� " �J@*� '  � *$+ABE� " ! � ( � * !A*BE� @ +?!*$"�C6�
� �M* �+AH� AJ� � *+"�< � � D�J+! � C� � !%�*  � + ;6� � �<G( � � �+A$<!  A� 35�F ���� &/�
!� C� + C �*BE� � !%� * !E � � *! � J& *H I !  A+D� $� C� �$ ! ' !@+" �%� &�* � " ;$* ! ;$ � $�
G) *   � " � ;  ( ;  A+D� C� @� �  ; !E � O�F 03�� &6

� $+6� 076� � � * < ; � &  � ! A B � C  �E*  < � � A J � � @ ! � 8E @ '* @ +" !D �  C @ A ! : /
�6� � A !? ! *

� � G<�=C�+A�"J � �A� + ;6� � �<G( � @�� G ) * �&J � ( � �AJ � 	  @<$*+" �= �  I ( ! �= �
& !"+ " �< � � ! *A$" ;$* � �$D� $� C� � $ ( � ! � + " � % � ' � * � C� � ! ' �  '  � AJ� � *+"�< � � D � J K
+!� @�DC;DGA+D� @; !+AB� & �< ;  %/ � @ +?!*$" �C� $� <;$*6� � �M* �+AH� $� ?$+;��
@��+; �  C� LA$E� @� � � � � C� G<�=C�+A�?*�&� * !@� !C ;  *$$ � ' !& A* � � JC ;$?$K
C!GA+D6� �� ' � *  � �$ '$*+" �< � � +$*" ;$* � �$D� $� 	  $<$*+" �= �  I ( ! �& ! "+" �< � �
! *A$" ;$* � �$D� �A ; � )  *$D� C �E* < � � AJ� � * ! � @�  �+A!C;  *B � C� <�J( � � ( ; �& �?K
*�%� > !#$$� 8C� > !#$$� E$ '$*+" �< � � " � *< ; �&  � !A ! : / � �+* �C*B&$� " �&@�*  *K
A!&$ � " �A � � �%� DC;DGA+D� ' � �<  **B � $ 'C +A*D"$� C �E$ G�+" �< � � $� *$)* =�
& ; �C�< � � C� ' � !+A!6

� ! � ! "A  � *B%� CBE� � � AJ� � *+" �< � � " � *< ; �&  � !A ! � &�M*�+AHG� �"�; �
3�� &� * !&$� �@$+!* � @�� �6� �A!?! * / � <� � �*� @�  �+A!C;  * �  * ;BG� +# & *A$� �K
C!**B&$� C ! ; J * !& $ � $� <;B( !&$/ � + �+A�DM$&$� $'� � " !A ! * *BE � � ( ; �&" �C� $ 'K
C +A*D"�C� C �E* %� G�B/� *  � " �&! / � ?  � *BE� +; ! *#  C� G�B/ � @ +?!*$" �C� $�
& �<  ;  %� *$ )*  < � � & ; ! � 8�$+6� 07:6� \A$� �A ; � )  * $D� @� �+ ;  )$C!GA+D� C��;H�
C+ <�� +  C � * �< � � " �B ; ! � 	  *<$$+" �= �  I ( ! �& ! "+" �< � � ! *A$" ;$* � �$D6� � � K
� � (*B%� � ! ' �  ' � & �M* �+AHG� ��� &� * !&$� �@$+!* � @!� G<�= ' !@! �* �& � " �B;  �
�  I? ! *+" �%� +A�J"AJ�B6� � ; ! + A � AJ� � *+" �< � � " � *< ; �&  � !A ! � (B;� C+A� ? *�
C� �D�  � @� � (J �  * *BE� +A�J"AJ�@�=" ! �A$ � �C �?*BE� $� � ! 'C  � �?*BE� +"C!)$* �
@; �M ! �  %� 	  *< $*+" �= �  I ( ! �& ! "+" �< � � ! *A$" ;$* � �$D� *� �$ '$*+"�< � � +$@"=�
; *@� �$D6

� * ! ;$ ' � > !#$%� $� + �@�+A!C;  *$ � � ! ' �  ' �C � +C$AB� @�" ! 'BC!GA/ � ?A�� C��
&*�<$E� +;J? !DE� � ! '&  � * �+AH� " ; !+A$? +" �< � � & !A  �$ ! ; ! / � " ! " � LA�� (B;��

7L



' !&  ? * � � $� �6� �6� � !$*B&� $� � �6� 80152:/� +*$ 'J� CC �E� @�� � ! ' �  ' J � ' !&  A* � �
C� ' � !+A! A6� �� ' !@ ! � *B E � � !% � * !E � �$ '$*+" �<� � +$* " ;$$ � �$D� C� *$ ' !E � � ! ' K
� ' ! � C+A�  ? !GA+D� *  ( � ;HI$  � @!?"$ � " ! � ( � * !A*B E� @�� � � /� " �A� �B  � C� &  ) K
�J�  ?H � �  ;HC ;$? !D � $� W ! < ! � ) J " ? !D � CB @! � !G A� $'� � ! ' �  ' ! 6

� A ; � )  *$D� C �E*  <� � AJ � �$ ! � � ! 'C$AB � *! � �A�  ;H*BE� @; �M ! �DE� � � K
"�C�<�� E �  (A ! � 8W J ; H<D '$ � !<+" !D � & J ;H� ! / � � �>$/� � J �J</� � > J � � ) ! � $� � �6: / �
<� � @�  �+A!C;  *B � C� �+* �C* �&� " ! � ( � * !A*B & $ � @� � � � !&$6� � �M * �+AH� $� ?$+K
;�� @;!+A�C� @�+;  � *$E� ' !&  A* � � JC ;$?$C!G A+D� C� + C �* �&/� + C � �=' !=�
@!�*�&� $� G<=G<�=C�+A�?*�&� * !@ � !C ;  *$ DE6� 	  &$� )  � @� � � � !&$ � AJ��*=�
+"$%� D�J+ � + ; � )  * � C� @�  �  ; !E � �  C � * �<� � � � (B +A!* ! � $� C� � J+! � �=� $C$=�
?$*+"�%� * ! ; � )  * * �%� &J;H�  6� � �@�+A!C;  *$  � � ! ' �  ' ! � �A �  ;H*BE� J? !+AK
"�C� @�" ! 'B C!  A /� ?A�� * $ ) *DD� ? !+AH� AJ� � *+" �< � � D � J+ ! � C� + C � �=C�+A�?*�%�
?!+A$� � �$ " !+@$%+" �=� J ($ *+" �%� � ( ; !+A$� �A+JA+ACJ A6� �� J " ! ' ! * * �% � ?!+A$�
� ( ; !+A$� $� C� �+A! ;H*B E� @J*"A!E� � ! ' �  ' � C �E*  <� � AJ � � * ! � @�  �+A!C;  * � " ! � K
( �* !A*B&$� @� � � � !&$6� �� #  *A� ! ;H* �%� $� �+�(  ** � � C� C�+A�?*�%� ?!+ADE�
�( ; !+A$� AJ� � * � + ; � )  * � " � *< ; �&  � !A !& $ /� C ! ; J * !& $ � $� <! ;  ?*$" �CB&* � " � *<K
; �&  � !A!& $ � CC �EJ/� <;$* !&$/� ($AJ&$* � '*B&$� <;$* !&$ � F � C*$'J6� � � G<J�
�A� LA�%� @�; �+B/� C� � $ ( � ! � + " � % � '�* /� � ! ' �  ' � AJ � � *+" �< � � D � J+ ! � CB � ! )  * �
+ �B&$/� '  ;  * �C!A�=+ �B&$� $ 'C +A"�C$+AB&$� <;$* !&$/� + �B&$/� (  ;  + �K
C!A�=+ �B&$� $ 'C +A*D" !&$ /� +$;H* � � $ 'C +A" �C$+AB&$� &  ; " � '  � *$+AB&$�
@ +?!*$"!&$6

� �  +H� �6� �6� � ;$  CB&� 80170:� * !%�  * � �#+%" . ( / & * � � ( , � ( '& * � s� +�•� 0� ��o�•6/�
E! � ! "A � *B%� � ;D � *$ ) *  <� � AJ � � * !6� � ! ' �  ' � E ! � ! "A  �$ 'J  A+D� * ! ;$?$ & �
+; �JGM %� &$" � �> !J*BT� P ( '1& ' �# " . � ( � �#$" . / "2 �( � 8 ‚ R | v � v : / � P�� $"#$�%&'(�
8‚�R�|� v� v:� $� ��6

�� ]  & !E$* �=� � (B+A!*+" �%� � ( ; !+A$� �A ; � )  *$D� AJ � � * ! � � !+@� �+A � !K
* *B� �A*�+$A ;H*� � ( � ;   � I $ � � " �6� � ! ' �  'B � LA�<� � D �J+! � * !&$� �  A! ;H* � �
$'J? *B� @�� �  " !& � �D�B+J/� � & ($ ' ;D � / � � ! �B � ! I ? !% /� *!� < � � !E � � ) ! & ! ; = �
�!</� 	G �> ! / � � J ' ! * / � J� + ;  *$%� � �?$& !* / � � +A � !E ! * " ! � $� � $ � (  %;$/� @��
�6� W!@JA?!%� $� *!� � �J<$E� J? !+A" !E � 8+&6� �$+6� 0:6

� �?A$� C�� C+ E� $ 'J? **BE� � ! ' �  ' !E � AJ� � * � �  ;$A+D� *!� *$ ) *$%� $� C �EK
*$%� @�� [D�J+B6� � $ ) *$%� AJ� �* � 8 ' � � !A+"$%� <� �$ ' � *A:� @�  �+A!C;  * � " �  & K
*$+AB&$� ! �<$ ; ;$A!&$ /� $ 'C  +A*D" !& $ � +� @� �+ ; �D& $� AJ>> $A�C� $� A &* �K
+ �B&$� <;$* !&$ � +� �  � "$&$ � A �* "$&$� @� �@; !+A" !& $ � $ 'C +A"�C$+ABE�
!;  C�� ;$A�C/� A� * " � '  � *$+ABE� @ +?!*$" �C� $� & �< ;  %6� � !$ ( � ;   � @�;*B%�
�! ' �  ' � LA�<� � <� �$ ' � *A! � * !& $ � $'J? *� *  � ! ;  " � � �A� + ;6� � �?$&!* � @�� �6� W ! K
@JA?!%� $� *! � <� �  � � J ' ! * / � <� � +�  �$ � �A ; � )  *$%� C+A�  ? !G A+D� @��+; �%"$�
( *A�*$A�C� $� ($AJ&$*� '*BE� <;$*6� � ! � ! "A  � *B & � DC;D A+D� � ! ' �  ' � @��
�6� W!@JA?!%/� <� � C� C �E*  %� ?!+A$� <� �$ ' � *A! � C+A�  ? !GA+D� ($AJ&$*� '*B  �
+;!*# C!AB � <;$*B� $� &  +A!&$ � <� �G?$ � +; ! *#B � +� � " !A ! * *B & $ � > � � !&$*$=�
> �!&$� $� � ! � $ � ;D �$D& $6� � ;$*$+A�+AH� �A; � )  *$%� <� �$ ' � *A! � @�+A @ **� �
JC ;$?$C! A+D� C� G <�=' !@! � * �& � * !@� !C;  *$$ /� !� " ! � ( � * !A* �+AH� $� @ +?!*$K
+A�+AH�F� C� G<�=C�+A�?*�&6

� A; � )  *$D� C �E*  <� � AJ � � * ! � C� �  C � * �& � � � (B +A!*  � * � �A;$?!G A+D�
�A� A! " �CB Eb" � *HD"+" �< � � D �J+! � $/� " � �&  � A�<�/� ' !&  A* � � � ( �<!M  *B � " ! � K
(�*!A*B&� & !A �$ ! ; �& � 8�$+6� 02:6� �� � !% � * !E � � ! �B � ! I ? !% /� � ) ! & ! ; � ! < / �
� �?$&!*/� W !@JA?!%� $� � +A � !E ! * " ! � 8�$+6� 0O:/� <�  � * !&$� �@$+!*B� ( � ;   �
@�;*B � � ! ' �  'B � C �E*  <� � AJ � � * ! / � @�+;  � *$  � @�  �+A!C;  *B � A� ;+A�+; �$K
+AB&$/� +$;H*� � A �  M $* �C!AB &$� $� @ ;$A�& � �>$B &$� $ 'C +A*D" !& $ � $� &  �K
< ;D&$/� & ! ; �& �M *B &$ � @� �+ ; �%" !& $ � +$;H* � � $ 'C +A"�C$+ABE� @ +?!*$" �C�
$� + �BE� $ 'C +A"�C$+ABE� $� @ +?!*$+ABE� <;$$6� �� � !% � * !E � � �?$&!* � $� W ! K
@JA?!%� � ! ' �  ' � C �E*  <� � AJ � � * ! � ( � ;   � " ! � ( � * !A*B %/� @�$? &� & �M*�+AH�
�A� ;H*BE� @; !+A�C� $ 'C  +A*D" ! � � �+A$<!  A� �/7/� !� @ +?!*$" ! � F� �/3� &6�
� �M*�+AH� $� A �  M $* �C!A�+AH� " ! � ( � * !A*B E� @� � � � � JC ;$?$C!G A+D� "� G<J6

�� G<�=C�+A�?* �&� * !@� !C;  *$$ � <;$*$+A�+AH� $� @ +?!*$+A�+AH� � ! ' �  K
'!� @�+A @ **�� JC ;$?$C!G A+D6� � A* �+$A ;H* � � + ; ! ( � � " ! � ( � * !A*B %� � ! ' �  ' �
AJ��*+"�<�� D � J+ ! � * !&$ � �@$+!* � C� 3� "& � + C � *   � + ;6� � $ ;H&*;$ � @!� ;  C�&

90



� $+6� 026� � E  & ! � + � @ � +A ! C ;  * $D � � ! ' �  ' � C � C  � E *  &  ; � CB E � �A ; � )  $$@�
]  & ! E $ * � = � � ( B + A ! * + " � * � � ( ; !+A$ �

c� = � <;$*BN� 3 F� <;$*B� @ +?!*$+AB N��� � � <;**B� & �< ;$+AB N� � F�<;$*B� $'C +A"�C$+=�
AB+N� c5�F� & �< ;$� <;$*$+AB N� 7� F� & �< ;$� <;$*$+AB N� 2� F� +;!*#BN� � � F� @ +?!*$"$N� � F�
@ +?!*$"$ � $ 'C +A"�C$+AB N�X� � � $ 'C +A*D"$N��$� F� $'C +A*D"$�@ +?!*$+AB N��� �F� ! ;  C � �K

;$ABN��� � F� <� !C ;$ABN� �� �F� " �*<; �& � !AB





(  �  <J� �6� � � ' ; J? !% � 8<� � ! � 	 G � > ! : / � <� � �*� CB � ! )  * � � !C* �&  � *B&� ? �  � �K
C!*$ &� $ 'C +A*D" �C/ � @ +?!*$" �C� $� <;$*6� � �  +H� �A ; � )  *$D� AJ��*+"�< ��D � JK
+!� 8$ 'C +A*D"$� +� ' ! @!E �& � * >A$: � @�� � ! ' �B CJ �" � *A!"A$ �JGA� +� <;$* !&$� + =�
@�&!*+" �< � � D�J+!6 � � ! � ( � * !A* B%� � ! ' �  ' � AJ � � *+"�< � � D�J+ ! � C+" �BA� A ! " )  �
+A�J "AJ �@�=" ! �A$� �C�?*B&$� + "C ! )$* !&$ / � @� � (J �  * *B&$� *!� @; �M ! �DE�
�+A � !E ! * " ! / � � �C �= �+A � !E !@" ! � $� �$ ;H&$;$6� 	 ! "$& � � ( � ! ' �& / � �A; � )  *$D�
AJ� � *+"�< � � D �J+ ! � C� G) * �%� $� G<�= ' !@! �* �%� ?!+ADE� �  C � * �< � � � � (B+A!* ! �
@�  �+A!C;  *B � @� $&JM +AC ** � � " ! � ( � * !A* �%/ � !� C� G<�=C�+A�?*�%� F�A �=�
�$< $@�=" ! � ( � * !A* �%� > !#@D&@� +� @�  � ( ; ! � ! *$  & � <;$*$+ABE� @����6

� $+6� 0O6� � 'C  + A * D " $ � $� &  �<  ;$ � A J � � * + " � < � � D � J + ! / � + ;6� � + A K
� ! E ! * " !

�� � ! ' �  '  � C �E* < � � AJ� �@! � C+A�  ? !GA+D� A ! " )  � @� �+; �%"$� *  @� !C$ ;HK
*�+;�$+ABE� @;�E� � �A+� �A$� �C!**BE/ � $* �<� ! � " !C  � * � ' *BE� @ +?!*$" �C� $�
! ;  C � � ;$A�C � + ��%/� $*�< �! � '  ;  * �C!A�=+ � �%� � " � !+"$6� �� + C ��=C�+A�?=�
@�%� ?!+A$� �  C � * �< � � � � (B+A!* ! / � C� � !%�*  � �6� �D�B+J/ � � ! ' �  ' � AJ��*! �
8&�M*�+AH� O�� &:� @�  �+A!C;  * � ?  �  � �C !*$  & � + �BE� <;$*/� & ;"�=A�*"�=�
'  � *$+ABE� " �$C�+; �$+ABE� @ +?!*$" �C� $� A �  M$* �C !ABE� @ +?!*$+ABE� $'=�
C +AD"�C6� � ! " + $ & ! ; H * ! D � &�M*�+AH� �A ; � )  *$%� AJ� � * ! � C& +A � +� "�*HD"=�
+"$&� D�J+�&� * ! ( ;G � !  A+D� C� � !%� *  � < � �B� �  &?$/ � �A"J � ! � �*$� @�;J?$;$�
* ! 'C ! *$ � "  &?$*+" �%� +C$AB6� � � � C+ E� �@$+!* *BE� * !&$� � ! ' �  ' !E � �6 � �6� �<!=�
; ! � �C �%� $� 46� �6� � !&  � �C �%� �@� �  ;  * ! � + ;  � JG M!D � E ! � ! "A  � * ! D � �;D�
AJ� � *+" �< � � D �J+ ! � &$" � �> !J * !T � F '+ ,+ �.&#%(#( � (D" . , ( �2B(# �%(� _ ™ P • 6 /� H&��
(2 . � / + . ;< �# ( � ( ' '+ / + . ;< �#+ �2 "* � 8 ‚ �R� |� v�v : /� ) # + / ( ' �# ( � 6 " ' ' " . � — �g� P�0 0� S� |� ‹6

� ! � G) * �& � +" ; � *  � � � ;HI �< � � � ! C " ! ' ! � �A ; � )  *$D� AJ � � * ! � * !&$� $'JK
? *B� @�� �  " !& � �E+J?!%� 8�"� ; � � + ;6� W ! < ! @ : / � �  &$�?$ / � �G � )$? !%/ � 	!;B=�
+A!*?!%/ � �J �&JE?!%/ � � ! I ! < B ; ? ! % / � � JE !E? !%� 8�$+6� 01:6

� $ ) * D D � ?!+AH� � ! ' �  ' ! / � " ! " � *� @!� G) * �& � +"; �* / � !� A ! " )  � C� � !E A$*K
+"�%� ' �*  � � �+A�?*�%� � �J '$$/ � @�  �+A!C;  * ! � " �  &*$+AB&$� $'C +AD"!&$/ �
?  �*B&$� � �< �C$" !&$� $� ' ! ;  < !  A � *!� AJ>�< ** �%� +C$A � + * �&!* !6 � �� � !E K
A$*+"�&� E�  (A  � LA!� @!?" ! � + ; � )  * ! � ?  �  � JGM$&$+D� " �  &*$+AB&$� @���K
� !&$/ � " �A � �B � �6� �6� � !++�  C$? &� 80191:� * ! 'C ! *B � ! * ! *J �+"$& � <��$K
' �*A�&6

� A ; � )  *$D � *$)*  < � � AJ� � * ! � * !$ ( � ;HI   � � ! 'C$A$ � $& GA� C� �!%�* �
<6� �B 'B ; " !D / � @� � ! ' �  ' � ' �  +H� @�  �+A!C;  * � @�;*�+AHG6� \6� ]6 � ]*E!;$( %=�
;@� 80157:� * ! 'C ! ; �  <�� " ! 'B ; " !$@+" �%� +C$A�%6



�� C�+A�?*�%� ?!+A$� G) * �<� � +" ; � * ! / � o6 �  6� C� &  ) � J �  ?H � � $ �+ !<!A=�
?!%�F� � $ � �$& !*? !%/� * ! � �A ; � )  *$DE� + $ �& !*+" �<� � D �J+! � ' ! ;  < !  A � @!?" ! �
+ �BE/� +C A; �=+ �BE� @ ;$A�& � �>$B E� $ 'C +A*D"�C/� $ 'C +A" �C$+ABE� &  �< K
; %� $� '  ;  * �C!A�=+ �BE� & ! ; �& �M *B E� <;$*/� " �A � � !D /� @�� � !* *B& � & $" � �K
>!J*B/� �EC!AB C!  A � *$) *G G� ? !+AH� *$) *  <� � AJ � � * !6� � �M * �+AH� @!?"$� +�
' !@! � ! � *! � C�+A�" � JC ;$?$C!  A+D� $� � �+A$<!  A� 3�� &6� �B I  � ' ! ;  < !  A � ��Jk�
<!D� @!?" ! � & �M*�+AHG� 03F 05� &/� @�  � +A!C ;  * * !D � ?  �  � �C!*$  & � '  ;  * �K
C!A�=+ �BE� <;$*/� ? �*BE/� " � �$?*  C!A�=+ �BE� <;$*$+ABE� +; !*# C/� &  �<  K
; %� $� @ +?!*$" �C/� " �A � � !D � A ! " )  � �A*�+$A+D� "� *$ ) *  &J � AJ� � *J �F�C �E !& �
!@!*J�+" �<� � <� �$ ' � *A!6� \A$� �A ; � )  *$D� C� � !%�*  � + ;6� W !< ! * � CB � ! )  *B �
AJ>�@ +?!*$" !&$/� � � ' �C !AB &$� &  �< ;D&$/� < ;$* !&$ � $� $ 'C +A*D"!&$6�
�� A!" �%� )  � > !#$$ � �*$� @� �+ ;  ) $C!G A+D� $� C� ' !@! � * �& � * !@� !C;  *$$ � ���
�6� �$ � �$&!*? !%6

�� &  ) J �  ?H � � $ � � $ & ! * ? ! % F 	 ! ; ! ? !% � 8+ C �* �  � " �B ; � � � ! I !<$ ; H=�
+"�<�� +$* " ;$* � �$D:� �A ; � )  *$D� *$) *  <� � AJ � � * ! � � ! 'C$AB � I$� � " �6� � � �
� !**B&� \6� ]6� ] $E! ;$ (  %;$ � 80157:/� & �M*�+AH� "B 'B ; " !$@+" �%� +C$AB�
'� +H� + �+A!C;D A� 05�� &6� � ! @ ! � *   � �6� 	 ! ; ! ? !% � �* ! � C+A�  ? !  A+D� ;$IH� C�
# *A�!;H*�%� '�* � � !E+" �< � � +$*" ;$* � �$D6� � ! � ! "A  � *B %� � ! ' �  ' � LA�%�
+C$AB� * !&$� �@$+!* � G ) *   � + ;6� 	$ " !@;B ?!%6� � �M * �+AH� +C$AB� � �+A$<!  A�
0��F 00�� &� $� �* ! � ' �  +H� ' ! ;  < !  A � *!� AJ> �< **BE� �A ; � )  *$DE� + * �&!*=�
+"�<�� D�J+!6� 	 ! "$  � )  � �A ; � )  *$D/� $�� & *HI  %� &�M*�+A$� 8�� � 5�� &:�
� ( * ! ) !G A+D� C� C �E �CHDE� �6� � ! �A ! I  *? !%/� C� � !%�*  � <��B� �G @�) ! � !< / �
$� @� �+;  ) $C!G A+D� C� ' !@! � * �& � * !@� !C;  *$$ /� C� +A� � � *J � �6� �  I?!%6�
�� +H� �*$� @�  �+A!C;  *B � " � !+*B&$/� " � !+@�C!A�='  ;  @B &$� " �  &*$+AB&$�
$'C +A*D"!&$/� + ; ! *#  C !AB & $ � � " �  & *  ;B &$� <;$* !&$ � C� @$)@ %� ?!+A$�
+� @��+; �D&$� � ! ' * �#C A*BE� AJ>> $A�C� $� AJ> �@ +?!*$" �C� C� C �E* %6

� B 'B ; " !$ *+" !D � +C$A!� & �M *�+AHG� 05� &� C+A�  ? !  A+D� C� &  ) �J �  ?H �
	 ! ; !?!%� $� � JE !E?!%/� <� � @�  �+A!C;  * ! � DI & �C$ �*B&$/� " �  &*$+AB&$� $ 'K
C +A*D"!&$� $� � ! ' * �#C A*B&$� ) $ � *B & $ � <;$* !&$6� �  �E*$%� AJ� �* � C� C �K
+A�?*�%� ?!+A$� � !E  A$* �=� ! * � !& +" �%� ' � *B � 8C� &  ) � J �  ?H � � $ �+ !< !A? !% � F�
�$� �$&!*?!%:� + ; � )  * � ?  �  � JG M $&$+D� + �B&$/� +C A; �=+ �B&$� @ ;$A�=�
&��>*B&$� $ 'C +A*D" !&$ /� + �B&$� $ 'C +A" �C$+AB&$� @ +?!*$" !&$/� +  �BK
&$� @;�A*B&$� &  �<  ;D& $ � +� & ! ; �& �M *B & $ � @� �+ ; �%" !&$ � '  ;  * �C!A�=+ �BE�
<;$$6� � �M * �+AH� C �E*  <� �AJ � � * ! � ' �  +H� � �+A$<!  A � 1�� &6

�  @�;*B%� � ! ' �  ' � AJ � � *+" �<� � D � J+ ! � $ 'J? * � C� � � ;$*  � �6� W!<!*? !%/�
�"�;�� + ;6� W !<! * / � <� � �@� @�  �+A!C;  * � (  ;B&$/� A �  M $* �C!AB & $ /� @ ;$A�=�
&��>*B&$� $ 'C  +A*D" !& $ � +� &$; ;$&  A� �CB& $� @� �+ ; �%" !& $ � $ 'C +A" �C$K
+ABE� <;$*� 8�$+6� 3 � :6� �  � ! ;  " � � �A� + ;6� W !< ! * � @�� � � ;$*  � �6� �E+J?!%� C �EK
*$%� AJ� �* � + ; � )  * � ?  �  � JG M $&$+D� + �B&$� @ ;$A�& � �>$B&$/� $*�<� ! �
"� &*$+AB&$� $ 'C  +A*D" !& $ � $� + �B&$� <;$* !&$6� � �  +H� AJ � �$+"*  � <;$*B�
@ �  " �BC!GA+D� �A ; � )  *$D& $� " !& @!*+" �< � � D�J+!6� �M  � *$ )  � @�� A ? *$G�
�6� �E+J?!%� *!�  <�� ;  C�& � (  �  <J� � ( * ! )  *B � �A ; � )  *$D� AJ� � *+" �<� � D�J+! �
8+A� !A$<� !>$? +"$ � ! * ! ; �<$ � ! * ! *J �+" �< � � <� �$ ' � *A! � $� C �E* <� � AJ � �$ ! : / �
@� �+A!C; **B � + �B&$/� A &@�=+ �B&* /� @$� � ($AJ&$* � '@B&$� <;$* !&$� $�
+ �B&$� @ ;$A�& � �> *B&$� $ 'C +A*D"!&$6� �� LA�&� � !%�*  � �*$� @�$* + *B�
>��*A�&� � !+ " ! ;H+" �< � � @�" � �C! � $'� + C �*BE� � !%�* �C� 8G) *   � � $ ! ; � !<=�
+"�<�� E �  (A! : � $� $& GA� > � �&J � @�" � �C�C6

� ! ;$?$ � C �E* <� � AJ� � * ! � C� � ! * � !& +" �% � ' � *  � �6� �6� � + !  CB & � 8017�F�
0179:� �A �$#!  A+DN� �*� C+ � LA$� �A; � )  *$D� �A*�+$A� " � *$ ) *  &J � AJ� �*J6�
� �*!"�� C� @� � � � !E � �6� � G � ) $? !%/� @�  �+A!C;  * *B E� � � ' �C!AB&$� " �  & * $K
+AB&$� $ 'C +A*D"!&$ � +� & ! ; �& �M *B & $ � @� �+; �D&$� � � ' �C!ABE/� (  *A�*$K
A�CBE� <;$*/� 46� �6� � !&  � �C �%� �@�  �  ;  *B � E ! � ! "A  � *B  � � ;D � C �E* <� �
@�� [D�J+!� > � � !&$@$>  �B 6� \A$� )  � @� � � �B � @� �+ ;  ) $C!G A+D� "� ' !@! � J6�
� ( * ! ) !G A+D� �*$� C� �+ C�%� ?!+A$� � !E+" �< � � +$* " ;$* � �$D� $� @� �AD<$C!G A+D�
��� �6� � JE!E?!%6

�� ' !@! � *B E � � !%� * !E � � !E  A$* �=� ! * � !&+" �%� ' �*B� C �E*$%� AJ��* �
CB�!)  * � " � !+* �#C A*B&$� $ 'C  +A*D" !&$ � +� & ! ; �& �M *B & $� @� �+; �D&$

95





� $ + � 01� � E  & ! � + � @ � + A ! C ;  * $ D � � ! ' �  ' � C � C+ �E$ +&  ; �@ B E�
� A ; � )  * $ % � G ) * � < � � + " ; � * ! � � � ; H I � < � � � ! C " ! ' ! �

0�= � <;$*BN� 3�= �• . * B � @ +?!*$+AB N� � =œ k œ + � < k ��• � �
+;!*# C!AB � �� & �< ;$� <;$*$+AB b� �� � � � @ +?!*$"$N� c c � F
+A"�C$+AB N�)� = �+ ; !*#B/� � � � c k • k @  + ? ! * $ " $ = b��� � F� $ 'C +A*D"$N� ��� � �
@ +?!*$"$� $LC++A*�C$+EB � c3k� = k 6 *D"$� & �< ;$+AB N���� � �$ 'C +A*D"$�

- �= � "� *<; �& � !ABN� � � � �AJ>�" �*<; �& � !AB6
92



) �� w�� BE� <;*@6� �� LA�%� ' �@ � * ! ( ;G � !  A+D� JC ;$? *$ � C� � ! ' �  '  � ?$+;! � ��
& �M*�+A$� @;!+A�C� �BE;BE� $� AJ>�< @@BE� @ +?!*$"�C6

�  �E*$%� AJ� �* � ' ! +@DA� @!&@� *  � ! ;  " � � �A� + ;6� �E?!%� C� � � ;$*  � � � * �K
$& **�%� � "$/� C� �F �/5� "&� + C � �=C�+A�?*  � <6� �! �A!I @X� <� � �*� @�  �K
+A!C; * � + �B&$/ � A &* �=+ �B&* � +; �$+AB&$� " �  &*$+AB&$� +$;H*� � A �  M$* �K
C!AB&$� @'C +A@D"!&* � +� & ! ; �& �M*B&$ � @� �+; �D&$� + �BE� <;$*$+ABE�
& �<  ;  %� $� + �BE� +; �$+ABE� <;$*6� \A�A� � ! ' �  ' � @�?A$� ;@I �� @�$& +$� AJ>�=�
< �@�<�� &!A �$ ! ; ! 6

�� ' !@! � * �& � * !@� !C;  *$$� &�M*�+AH� �A; � )  *$%� AJ� �*+"�< � � D�J+! �
�  ' " � � J&  *H I !  A+D� @� C� " � !%*$E� ' !@! � *BE � � !%� * !E� ! '  � ( !% � ) ! *+ " �%

?!+A$� G)* �< � � +" ; � * ! � � � ; H K
I�<� � � ! C " ! ' ! � �*$� $& GA� &$K
*$&! ;H*JG� &�M*�+AH6� � � �
� ! * *B& � \6� ]6� ] �$E! ;$(  %;$�
80157:/ � @�� �  " !& � 	 ! ; ! ? !%� $�
� JE !E? !%� � ( * ! ) !G A+D� �A ; �K
)  *$D � C �E* <� � AJ� � * ! � & �MK
*�+AH� 5 �==7 � � &N� C� *$E�
�6� �6� � !++�  C$? &� � ( * ! � JK
)  *B� &� ; ;G+"$/ � & I ! * "$ � $�
> � � !&*$*>  �B T� F '+,+$.Y�Q�V
Z�7� F &/ , " ' �# (7� = �$+#" ' ' ( � $�
��6/� E ! � ! "A  � *B  � � ;D� AJ��@=�
+"�< �� D�J+!6

� ! � � ! ; �& � � !C " ! '  � �AK
; � )  *$D � AJ� � * ! � � !+@� �+A � !K
* *B� �? *H� �<�!*$? **�6�
� ! ; $?$  � �A ; � )  *$%� LA�<��
D�J+ ! � C� LA�&� � <$�* � � � � +$E�
@��� �$+"J++$�**�6 � � � � �!@=�
* B & � 6 � 6 � �  *< ! �A  * ! � 80151:/�
�*$� I$ � � " � � � ! 'C$AB�@��C+ &J�
� ! ; �&J � � !C" ! 'J6

� �@!" � / � @�� +C � *$D&�
�6� �6� � !&  �= ' ! �  � 80170:/�
Z6� � ; I � ; ;B � 80170:/ � �6� �6�
� ;$  C! � 80170: /� !� A ! " )  � * !K
I$&/� �A ; � )  *$D � AJ��*+"�<��
D�J+ ! � C�� &*�<$E� @J*"A!E/�
J " ! ' ! * *BE � �6� �6 � �  $<!�A =�
$�&/� �A+JA+ACJGA6

� � � �6� �6� �  @<! �A  *J � 80151:/ � C� @�  �  ; !E � � ! �AJ*$*+" �< � � +**";@@�=�
�*D� $� C� # *A� ! ;H* �%� ?!+A$� ]JA$*@+"�%� +$* " ;$* ! ;$ � � ! 'C$AB� **)* AJ=�
� �*+"@ � �A ; � )  $$D � &�M*�+AHG� O�� &/� C B � ! )  * * B  � ' � �< @@B&@�
�J �@+A@B&@� $'C +A*D"!&$6� � �  +H� �*$� *  @�+�  �+AC ** � � ' ! ;  < !G A � @!� �A;�K
)  *$DE� ! ;H(+" �< � � D�J+ ! �+�� + ;  � JGM$&$�E ! � ! "A  � *B & $ � > � �& !& $ � >��!&@=�
@$>+�T�[& .(# �( � / ( .$+# � � — P Q � o6/�W (2 �+ ' �$" * � ;".+$��� e • x ‡ ‡ 6 / � =+ '9;$9K�*�
;& '%<" ' ' ( � € R R • 6 /� ) %$( "+# " ' ' ( � vw6

\6� ]6� ] $E ! ;@(  %;@� 80179:� +?$A! A/ � ?A�� C� J " ! ' ! * *BE � CBI  � �!%�*!E�
" � *A! "A � ! ;H(  "*E� *� AJ� � *+"$E� �A ; � )  *$%� A "A�*$? +"$%6� � * � *!E��$A�
C � '& � ) *B& � "� AJ � �@+" �&J� D�J+J� �A* +A$� A ! " )  � C �E*GG� ?!+AH� <;$*$+A�=�
@ +?!*�%� A� ;M*/ � � ( * ! ) ! G M  %+ D � C� � !%�*  � + ; *$%� �$*<$/ � � $ *< � ) ! * � *�
� !C !E !$ � � ! �AJ*$*+" �< � � � !%�* !6

�< � ! *$? ** �  � � !+@� �+A� ! *  *$  � �A ; � )  *$D � AJ� � *+" �< � � D �J+ ! � $& GA�
<6� � ! � * ( ! ($@+"�& � +$*" ;$*� �$$/ � <� � �*$� @� �+A!C;  *B� AJ>�" � *<; �& � !K
A!&$/� ! �<$; ;$A!&$ / � @ +?! *$" !&$� $� & �<  ;D&$N� C� � !E$?  C ! *+ " �%� ���� �
* ! ;$?$ � AJ� � *+" �< � � D �J+ ! � �+@! �$C!  A+D6

� �*HD"+"$%� D�J+6�� ! ?$ * !D � +� " � *HD"+" �< � � C�  & *$/ � ( !++ %*� �!+I$=

� *+6� 3�6� � 'C  +A* D " $ � AJ � � * + " �< � � D � J+ ! / � + ;6�
W ! < ! *



�D A� <� !*$#B/� @�LA�&J� �A; � )  *$%� LA�<� � D �J+ ! � C� @�  �  ; !E � � '  � ( !% � ) ! * ! �
� !+@� �+A� ! *  *B � �A* �+$A ;H*� � ( � ;   � I $ � � " �6

� ! � Y <�=� �+A�?* �& � � ! C " ! '  � " � *HD"+"$%� D�J+ � � !++& !A�$C!  A+D�
J&  A � +� C �E*$&� AJ� �* �& /� CB �  ;  * *B& � C@ �CB  � �6� �6� � $ �?$* " �& �
801�0:� @�� � * ! 'C ! *$  & � +C$AB� " &?$6

�� @�+;  � *   � C �  & D� C� � ! ' �  '  � " � *HD"+" �<� � D � J+ ! � �6� �6� � ;$  CB&�
80177:� * !%�  * ! � E ! � ! " A  � * ! D � � ; D � *$ ) *  < � � " � *HD" ! � &$" � �> !J * !T� �#+%".( ��
/ & * � 2 " -+ . / �* � — R R ‹ 6 / ��#�� 6+"#"# �� — | • • / � $� � �6/� * ! � �+* �C!*$$� " �A� � �%�
" � *HD"� �A �  ;D A+D� �A�C �E*  <� � AJ � � * !6

� A ; � )  *$D� " � *HD"+" �<� � D � J+ ! � C� � �$ " !+@$%+" �=� J ($ *+" �%� � ( ; !+A$�
� !+@� �+A� !*  *B � I$� /� ? &� AJ� �*+"$  6� � ! � ! "A  � *B  � � ! ' �  'B � LA�<� � D�J+! �
* !&$� $ 'J? *B � C� � !%�*  � + ;  *$%� � �>$/� � > J � � ) ! / � �  % C ! � 8@�� �6� �  %C!=�
?!%:/� �D�B+J/� � !EB I ;B /� * ! � <6� � $ ( � ! � � $� C� � �J<$E� & +A!E� 8+&6� �$+6� 0� $� 09:6

� !$ ( � ;   � ' * !?$A ;H* �  � � !+@� �+A� ! *  *$  � " � *HD"+"$%� D�J+ � $&  A�
C� � J+! � �=� $C$?$*+" �%� * ! ; � )  * * �%� &J;H�  /� < �  � �*� C+" �BA� + "C ! ) $ * !& $ �
@!� @; �M ! �DE � � ; !& ! / � � J � !A � $� � �6� � �  +H� �A ; � )  *$D� D �J+ ! � @�  �+A!C;  *B �
?  �  � �C!*$ & � &  �< ;  %/� $ 'C +A*D"�C� $� <;$*N� @ �CB � @�  � ( ; ! � !G A6�
�� G<J� $� @�� � ! ' �  ' J � +�  �$ � �A ; � )  *$%� @�DC;DG A+D� @��+; �%"$� @ +?!*$" �C/�
!� " � ;$? +AC�� $� & �M*�+AH� <;$*$+ABE� @; !+A�C� JC ;$?$C!G A+D6� � ! ;$?$  �
@ +?!*�<�� & !A  � $ ! ; ! � C� � ! ' �  '  � " � *HD"+" �<� � D �J+! � �A&  ? !  A+D� C� G) *BE�
� !%�* !E�F�G ) *   � 	  @<$*+"*E� � � � �$;H �6� � �M * �+AH� " � *HD"+" �< � � D�J+! �
Up� ' �* � � ; !& ! � F� � J � !A � � " � ; � � 0��� &6� �� G<�=C�+A�?* �&� * !@� !C;  * *$$ � @ +K
?!*$+A�+AH� �A; � )  *$%� " � *HD"+" �< � � D � J+ ! � JC ;$?$C!  A+D6

�� G ) *B E� � !%�* !E � � �$ " !+@$@+" �=� J ($@+" �%� � ( ; !+A$� �A; � )  *$D�
"�*HD"+"�<� � D �J+! � � ! 'C$AB� C� �J �J<+" �%/� � )  " + " �% � $� � �J<$E� &J;H� !E/�
<� � C� �+* �C!*$$� D �J+! � ' ! ;  < !  A � 35F � �=& A� �CB%� @;!+A� " � *<; �&  � !A! / �
&�M*�+AH� " �A� � �<� � "� G<J� J&  *HI !  A+D� � � � 3F 3/5� &6

�� � !%�*  � W J ;H<D'$ � !<+" �% � $� � J ; JA� !<+" �%� &J;H�/� @�� �6� �  %C!? !%�
*� C� ' �*  � � $ ! ' ! *+" �%� & �* � " ;$* ! ;$ � " � *HD" � @�  �+A!C;  * � + �B&$/� � ;$C"�=�
Qx=' ;  @B&$� &  �< ;$+AB&$� <;$* !&$ � +� @��?$* **B&$� @� �+; �D&$� (  ;BE/�
( ;  �* �=' ;  *BE� @ ;$A�& � �> *BE� A�  M $* �C!AB E� $ 'C +A*D"�C6� � � C�+A�"J�
$� G<�=C�+A�"J� ?$+;� � $� & �M*�+AH� 8<6� W J ;H<D '$ � !< : � @; !+A�C� A�  M $* �C!AB E�
$'C +A*D"�C� JC ;$?$C!G A+D� $� � ! ' �  ' � @�$ � ( �  A !  A � > ;$ I  CB%� E! � ! "A  �6�
��  +H� & �M*�+AH� D�J+! � * � @�  CB I !  A � 35F � � � &6

�� G<�=C�+A�?*�%� ?!+A$� � ( ; !+A$/� C� �  ;  CJ � !<+" �%� &J;H�  /� C� ' �*  �
	  @<$@+"�=�  I ( ! �& ! "+" �< � � ! *A$" ;$* � �$D/� *!� � $ ;D '$*+" �%� " �+ � $� C� �$!=�
'!@+"�%� & �* � " ;$* ! ;$ � �A; � )  *$D� " � *HD"+" �<� � D � J+ ! � @�  �+A!C;  *B � >;$=�
I CB&� ? �  � �C!*$  & � $ 'C +A*D"�C/� &  �< ;  %/� @ +?!*$" �C/� <;$* � $� " � *<; �K
& �!A�C� +� @�  � ( ; ! � ! *$  & � @ �CBE6� �� ' � *  � � $ ( � ! � � = � I & $*+" �< � � +$*"=�
;$$��$D� C�� > ;$ I  C �& � � ! ' �  '  � C+A�  ? !G A+D� A ! " )  � @� �+; �$ � <� !C ;$A!6�
�� +H� C� +*DA�&� * !&$� � ! ' �  '  � " � *HD"+"$%� D�J+ � + ; � )  * � ?  �  � �C!*$  & �
<;$*/� @ +?!*$" �C� $� & �< ;  %6� � �$?  & � <;$*B � + �B /� +C A; �=+ �B  /� *  K
� �"�� " � !+# �=(J �B  � @;�A*B � & �< ;$+AB N� @ +?!*$"$� F�+ �B  � @;�A*B �
� ! '* � '  �*$+AB N� &  �< ;$ �F�+ �B  � @; �A*B  � A�  M $* �C!AB  6� � � C �E* %�
?!+A$� � ! ' �  ' ! � ?$+;� � $� & �M *�+AH� @; !+A�C� @ +? !*$" ! � @�+A @ ** � � JC ;$K
?$C!GA+D6� � A ; � )  *$D� D �J+ ! � ( ' � @ �  �B C! � @ �  E � �DA� C� (J �B  � <;$*B� +!*=
���&+"�<�� D�J+!6

	 !"$&� � ( � ! ' �& / � " ! � ( � * !A* !D � > !#$D� " � *HD"+" �<� � D �J+! � * ! ( ;G � !  A+D�
C� � J+! � �=�$C$?$*+" �%� * ! ; � )  * * �%� &J;H�  6� � � G<�=C�+A�"J� �* ! � @ �  E �K
�$A� C�� > ;$ I  C�  � ?  �  � �C !*$  � @�� � �N� C� ' � *  � 	  *<$*+" �=�  I ( ! �& ! "+" �< � �
!*A$";$*��$D� C� � ! ' �  '  � @�DC;DG A+D� " � *<; �&  � !AB 6

� �M*�+AH� �A; � )  *$%� " � *HD"+" �<� � D � J+ ! � " � ;  ( ;  A+D� �A� 9 �F 5�� � � �
1�F 0��� &/� @�$? &�   � & ! "+$& ! ;H* �  � ' * !?  *$  � �A& ? * � � C� � J + ! � � = � $ C$ K
?$*+"�%� * ! ; � )  * * �%� &J ;H�  � $� C� C�+A�?*�%� ?!+A$� � $ ( � ! � � = � I & $*+" �< � �
+$*";$*��$D� 8*! � G ) * �& � +" ; � *  � <� �B � � $ ( � ! � � & �M*�+AH� � " � ; � � 2�� & : / �
!� &$*$&!;H*� �F � *  � ! ;  " � � �A� 	  *<$*+"$E� � � � �$ ;H � � $� C� ^  *A � ! ;H* �%�
'�* �� $ ( � ! � �= � I &$*+" �< � � +$*" ;$* � �$D6

�� * ! I$E� +( � � !E � @�� � �$ " !+@$%+" �=� J ($ *+" �%� � ( ; !+A$ � 46� �6� � !&  =

7� ��<Q�� 7"



� �C�%� �@�  �  ;  *B � + ;  �JG M $ � > � � !&$$$>  �B /� E ! � ! "A  � *B  � � ;D � " �*HD"=�
+"�<� � D �J+!T� = . ( "4 '+ ,+$.&#%(# ( � / ( . 4 �# ( $( � 8 ‚ R | v v : / � F '+,+$.&$�%(#(�
(D" . , ( �2B(# �%(� _�™ �P� 06/�F '+ , �4" . �# ( � RŒ� ™f6�(4 ( ' ( .+1( " � V �P� v� v6� $� ‚P›Sx=�
•PfSP6

� ! � ( � * !A* !D � > !#$D� " � *HD"+" �<� � D � J+ ! � I $ � � " � � � ! 'C$A! � C� @� �  ; !E �
]  & !E$* �=� � (B+A!*+" �%� � ( ; !+A$6� � �  +H� �A ; � )  *$D� " � *HD"+" �<� � D�J+! �
* !&$ � $ 'J? *B � @�� �  " !& � �D�B+J/� � & ($ ' ;D � / � � ! �B � ! I ? !% /� * ! � <� �  � � ) ! = �
& ! ; � !< / � J� + ;  *$%� � �?$&!* /� �  & $ �?$ /� � +A � !E ! * " ! / � � $ ;H&$;$/� * ! � <� � !E�
	G �> ! / � � J ' ! * / � @�� �6� W !@JA?!%� $� C� � � J<$E� &  +A!E� 8+&6� �$+6� 0� $� 02:6�
�� @�  �  ; !E � LA$E� @; �M ! �  %/� !� A ! " )  � @�?A$� @�� C+ %� J" ! ' ! * * �%� � ( ; !+A$�
�A ; � )  *$D� " � *HD"+" �<� � D � J+ ! � @�  �+A!C;  *B � A� ;+A�+; �$+AB&$� A �  M $* �C !K
AB&$� @ ;$A�& � �> *B &$� $ 'C +A*D" !&$ /� &  �<  ;D& $/� ?  �  � JGM $&$+D� +� & ! K
; �& �M *B&$� @� �+; �%" !&$ � +$;H* � � $ 'C +A" �C$+ABE� " �$C�+; �$+ABE� @ +?!K
*$"�C� $� + �BE� @ +?!*$+ABE� <;$*6

� � � +C�$&� ;$A� ; �<$? +"$& � �+ � (  * * �+AD&� LA$� �A ; � )  *$D� & ! ; � � �A;$K
?!G A+D� �A� A! " �CB E� AJ� � *+" �<� � D�J+!6� � �LA�& J � C�� &*�<$E� + ;J?!DE� �*$�
�@$+BC!G A+D� C+ � C& +A � @�� � * ! 'C ! *$  & � -+C$A!� " &?$.6� � � *HD"+"$%�
D�J+ � C� " ! � ( � * !A* �%� ; $A �> !#$$ � � ! 'C$A� C� C �E �CHDE� �6� � $ �+ !<!A?!%/�
C� � !%�*  � + ;6� � �?$& !* � $� @�� �6� W!@JA?!%6

� * ! ; �<$?*B%� � ! ' �  ' � " � *HD"+" �<� � D � J+ ! � * !&$ � $'J? *� @�� �6� �  &$ �=�
?$?!%� � " � ; � � + ;6� �  & $ �?$6� � �  +H� �A ; � )  *$D� D �J+ ! � @�  �+A!C;  *B � ? �  K
� �C!*$  & � + �BE/� +C A; �=+ �BE� A �  M $* �C!AB E� $ 'C +A*D"�C/� + �BE� & �K
< ;  %� +� & ! ; �& �M *B & $� @� �+; �D&$� + �BE� " ! � ( � * !A*B E� <;$*� $� + �BE�
" �$C�+; �$+ABE� � ! ' * � '  � $$+AB E� @ +?!*$" �C6� �� C �E*  %� ?!+A$� � ! ' �  ' ! �
@�DC;DG A+D� '  ;  * �C !AB  � $� " � !+* �=(J �B  � <;$*B6� W$+; � � $� & �M*�+AH�
@; !+A�C� " ! � ( � * !A*B E� @� � � � � $� $E� A �  M $* �C!A�+AH� JC ;$?$C!G A+D� C� G ) K
*�&� * !@� !C;  *$$6� � �M * �+AH� �A�  ;H*BE� @; !+A�C� $ 'C +A*D"�C� � �+A$<! A�
3 F 3/5� &6

�� � ! ' �  '  � " � *HD"+" �< � � D � J+ ! � C+A�  ? !G A+D� @� �+; �%"$� @ +?!*$" �C� $�
! ;  C� � ;$A�C/� " �A� �B  � E ! � ! "A  � $ 'JG A+D� + �B&$/� $* �<� ! � '  ;  * �C!A�=+ K
�B&$� A � * !&$ � � " � !+"$6� �  +? ! *$ "$ � $� ! ;  C � � ;$AB � " �  @"$ � " �$C�+; �$+AB �
@;�E� � �A+� �A$ � �C!* *B  6

� A ; � )  *$D� " � *HD"+" �<� � D � J + ! � *  ( � ;HI �%� &�M*�+A$� � ! 'C$AB � C� ( !+K
+ %* � �6� W$"$ ;? !%� 89�F 95� & : / � C� @�  �  ; !E � � & ($ ' ;D �+" �% � &J;H�B � 8���
7�� & : / � <� � @�  �+A!C;  *B � ?  �  � �C ! *$  & � + �BE� $� +$*  C!A�=+ �BE� $ 'C +AK
"�C$+ABE� <;$*� $� +�  � *  '  � *$+ABE� $ 'C +A" �C$+ABE� @ +?!*$" �C/� + �BE� @ =�
;$A�& � �>@B E� $ 'C +A*D" �C� $� &  �< ;  %6� � � � � ( *B %� � ! ' �  ' � " � *HD"+"�<� �
D �J+! � * !&$� $'J? * �A ! " )  � C� � � ;$ *  � �6� �D �B +J � 8003� & :N� ' �  +H� @�&$&�� @ �  K
?$+; **BE� @� � � � � C+A�  ? !G A+D� A ! " )  � @� �+; �$ � &$" � � " � *<; �&  � !A�C6

	 ! "$& � � ( � ! ' �& / � �A ; � )  *$D� " � *HD"+" �< � � D � J+ ! � C� G) * �%� $� G <�= ' !@! �K
* �%� ? !+ADE� � ( ; !+A$� CB � ! )  * B � @�  $&JM  +AC * * � � C� " ! � ( � * !A* �%/� !� C� G<�=�
C�+A�?*�%� ?!+A$�F �A  � � *<  * * �=" ! � ( � * !A$ �%� > !#$DE� +� @� � ( ; ! � ! *$  & �
<;$*$+ABE� @�� � �6

� � � � ( * �%� )  � > !#$  %� @�  �+A!C;  *B � $� �A ; � )  *$D� " � *HD"+" �<� � D�J+! �
C� C �E �CHDE� �6� � ! �B � ! I ? !% � 8O�� & : / � C� C � � � � ! ' �  ;H* �% � ' � *  � � $ �+ !<!A? !*=�
�$ � �$& !*? !%� 8�� � 95F 5�� &:� $� C� � !<$? +" �% � '�* 6

� � � C+ E� $ 'J? **BE� * !& $ � � ! ' �  ' ! E � � 6� �6� � < ! ; ! � �C �%� $� 46� �6� � !&  K
� �C�%� �@�  �  ;  *B � + ;  �JG M $ � > � � !& $$$>  �B /� E ! � ! "A  � $ 'JG M $  � "�@HD"=�
+"$%� D�J+T�F '+ ,+$.&$�%(#(� RŒ� ™f6�(D" . , ( �2B(# �%(� _�™�P� 06/�F� � RŒ� ™f6�(."( �
8 e | v • } 6 : / � F�� %+.+#($(� �� � � 00�S/� F '+ , �4 " . �# ( � RŒ� ™f6�2 �4 �$( $(� ` f P › … / �

= . ( "4 '+ ,+$.&#%(# (� RŒ� ™f6�/ ( . 4 �# ( $( � 8 ‚ R | v v : 6� €6� �6� � ;$  CB & � 80170:� C�
� " �  +A* �+ADE� + ;6� � � � !A=�  %( ! � $ � C� @� � � � !E � " � *HD"+" �< � � D �J+! � * !%� * ! �
� J " �C � �DM !D � > � �& ! � F� �# + %" . ( / & * � �# 1 + '& $& *� 8s� ��~6:6

�� ( !++ %* !E� �  " � 	 J � ! � ? !% � $� �D �B +J� �6� �6� � $ �?$$" �& � *!%� *! �
�#+ %" . ( / & * � *& , :& (2 . ( $&* � 8s �•� 0� | �o6:6

� �M * �+AH� �A; � )  *$%� " � * HD" ! � C� ]  & !E$* �=� � (B +A!*+" �%� �( ; !+A$�
$ '&  *?$C!6� � ! "+$ & ! ;H* �  �   � ' * !?  *$  � 80��� & :� * ! ( ;G � !  A+D� C� � !%�* �
<� �B � �  &?$6� �� �+A! ;H*B E� &  +A!E � � * ! � " � ;  ( ;  A+D � �A� 9�� � � �O��&6
5�



� ! � G ) * �& � +" ; � *  � � � ;HI �< � � � ! C " ! ' ! � �A ; � )  *$D� " � *HD"+" �<� � D�J+! �
� !+@� �+A� !*  *B � �<� !*$? ** �6� �� C�+A�?*BE� � !%�* !E � > !J@$+A$? +"$� � E !K
� ! "A �$ ' �C!* *B  � �A ; � )  *$D� " � *HD"+" �<� � D �J+! � �@$+!*B � @�� �  " !& � �E+J=�
?!%/� � G � ) $? !%/� � " � ; � � + ;6� W !<! * / � * ! � �6� �  & $ �?$ � $� C� � �J<$E� & +A!E/� <� �
�*$� @�  �+A!C;  *B � A &* �=+ �B&$/� + �B&$� &  +A!&$� � )  ;  ' *  * *B &$� @ +K
?!*$+AB&$� $ 'C +A" �C$+AB&$� &  �< ;D&$/� + �B&$/� � � ' �C !A�=" � !+*B&$�
"�  &*$+AB&$� A �  M $* �C!AB & $� @ ;$A�& � �> *B &$� $ 'C +A*D"!&$ /� '  ;  *B K
&$/� + �B&$� AJ> �@ +? !*$ " !& $ � $� + �B&$� <;$* !&$� 8+&6� �$+6� 0� $� 01:6

� !$ ( � ;   � E ! � ! "A  � *B %� � ! ' �  ' � " � *HD"+" �<� � D � J+ ! � * !&$� ' !+@DA� @��
�6� � G � ) $? !%/� *  � ! ;  " � � �A� � � * �$& ** �<� �+ ; !6

�� ( � ;   � ' !@! � *B E � � !% � * !E � � ! ' �  'B / � + ; � )  * *B  � ?  �  � �C!*$  & � + K
�BE/� " � !+* �C!A�=+ �BE� " �  &*$+ABE� $ 'C +A*D"�C/� + �BE� @ +?!*$+ABE�
& �< ; %� $� <;$*/� > !J@$+A$? +"$� �E ! � ! "A  � $ ' �C ! *B 6� � � * ! " � � @�� ;$A�> !=�
#$ ! ;BG &J� +E� �+ACJ� +� $ 'C +A*B&$� �A ; � )  *$D& $� " � *HD"+"$%� D�J+� * !&$�
CB�  ;D A+D� C� � � ;$ * !E � �  " � � JE !E?!%/� 	 ! ; ! ? ! % � $� � �6

� ! � � ! ; �& � � !C " ! '  � �A ; � )  *$D� " � *HD"+" �<� � D �J+! � $& GA� �A*�+$K
A ;H*�� I $ � � " �  � � !+@� �+A� ! *  *$  / � @�$? &� C�� &*�<$E� � !% � * !E � �*$� A � ! * +K
<� ++$C*�� +� J<; �CB&� *  +�<; !+$ & � @ �  " �B C!G A� � ! ' *B  � <� �$ ' � *AB� CJ ; " ! K
*$? +"�%� + �$$� +�  � *  %� G�B/� CJ; " !* �< * * �=�+! � �?* �%� + �$$� C �E* %�
G�B� $� CJ; " !* �< * * �=�+! � �?* �%� A� ;M $� *$) *  <� � & ; !6

� ! � ! "A  � *B  � � ! ' �  'B � " � *HD"+" �<� � D �J+! � * !&$� $'J? *B� C� + C � �=C�K
+A�?*BE� @�  �< � �HDE� � ! ; � < � � � ! C " ! ' ! / � C� � !%� * !E � + ;  *$%� � ! � !<$ ' / � � ! � K
�!" �A/� � ! �E !@JA/� @�� �  " !& � �  � ! *H?!%/� �G � ! "? !%/� *!� C� 'CBI  ** �+ADE�
�; *+JA @ /� � < � !< � 8] !& E � � : � $� � �6� 8+&6� �$+6� 0� $� 01:6� � �  +H� �*$� @�  � +A!CK
; *B� C� �+*�C*�&� + �B&$/� +C A; �=+ �B&$� +$;H*� � A �  M $* �C!AB & $� $ 'C +AK
*D"!&$� +� & ! ; �& �M *B &$ � @� �+; �D&$� + �BE� ) $ � *B E � <;$*6

�� ' !@! � *B E � � !%� * !E � 8<��B� � ;  *+JA @ /� � < � !< � ] !& E � �+" �< � � � !%�* ! : �
C� �A; � )  *$DE� " � *HD"+" �<� � D �J+! � @ +?!*$"$/� AJ> �@ +?!*$"$/� AJ>�" �@<; �=�
& �!AB� $� @� �>$�$AB � C+A�  ? !G A+D� � �" �6� � ! � <� �  � � ;  *+JA @ � � ! ' �  'B �
" �*HD"+"�<� � D � J+ ! � + ; � )  *B � + �B&$� $ 'C +A" �C$+AB&$� <;$* !&$/� &  �<  ;DK
&$� $� ! �<$ ; ;$A!&$6� �� C �E*  %� ?!+A$� @�DC;DG A+D� @��+; �$ � + �BE/� " � �$?K
* C!A�=+ �BE� " �$C�+; �$+ABE� @ +?!*$" �C/� AJ> �@ +?!*$" �C� $� AJ>�" � *<; �=�
& �!A�C6� � �  +H� �A ; � )  *$D� " � *HD"+" �<� � D � J+ ! � A � ! *+<�  ++$C* � � ' ! ;  < !G A�
@!� +�  � *  G �+"$E� @� �>$ �$A!E6� � �M * �+AH� " � *HD"+" �<� � D � J+ ! � $&  A� & ! " K
+$&!;H*� � ' * !?  *$  � $� � �+A$<!  A�37�� &6

� ! ' �  ' � " � *HD"+" �<� � D � J+ ! � C� A!" �%� )  � > !#$$ � $'J? * � �6� �6� � !&  �= �
'!� � 80172:� $� �6� �6� �  %* ! ; �CB & � 80171:� C� 	 �J '+" �& � � !%�*  � 8+ ;  *$D
�6� � "+G ';G/� 	 !J ' / � 	 !A ;B � $� � � 6: / � <� � CB �  ;D A+D� *$) *$%� " � *HD"� $� * =�
� !+?; * **B � C �E*$%� " � *HD" �F �*$) *$%� +!*A�*6� � � *HD"+"$%� D�J+ � C�
� ! ' �  ' !E� @�  �+A!C;  * � ?  �  � �C!*$  & � <;$*/� @ +?!*$" �C/� AJ> �@ +?!*$" �C/�
AJ> �" � *<; �&  � !A�C� $� @��>$�$A�C6

� � � � �B � D �J+ ! � �  A ! ;H* � � $ 'J? *B� �6� �6� � ;$  CB&� 80172:� C� &  ) � JK
� ?H � 	 �A �6?!%� F� � � I " ! � ? !% /� <� � @�  �+A!C;  *B � <;$*$+A�=@ +?!*�%/�
AJ>�< **�%� $� CJ;" !* �< * * �%� > !#$D& $6

� � � � ! * *B& � �6� �6� � ;$  C! � 80172:� $� Z6� � ;$G ; ;B � 80172:� $� @�� * ! I $&�
@�; CB&� $� ; ! ( � � !A � � *B & � $++;  � �C !*$D&/� �A ; � )  *$D� " � *HD"+" �<� � D�J+! �
C� +� �*  %� ?!+A$� + C � �=C�+A�?* �<� � +" ; � * ! � � ! ; � < � � � !C " ! ' ! � 8&  ) � J K
� ?H � � D* � ) !? !% � F� � ! � " ! � ? !% : � CB � ! )  *B � ?  �  � �C!*$  & � + �BE� " ! � ( � K
*!A*BE� <;$*/� + �BE� <�J ( � '  � *$+ABE� @ +?!*$" �C/� AJ> �@ +?!*$" �C/� AJ>�=�
"�@<;�& �!A�C/� + �BE� &  �< ;  %� $� $* �<� ! � @ ;$A�& � �> *B E� A�  M $* �C!AB E�
$'C +A*D"�C6� � � #  *A� ! ;H* �%� ' � *  � � ! ; � < � � � ! C " ! ' ! � C� � ! ' �  '  � " �@HD"+"�=�
<�� D�J+!� ?$+;� � $� & �M*�+AH� CJ; " ! * �< * *BE� @� � � � � ' !&  A* � � JC  ;$?$C!G AK
+D6� � � � � ! * *B & � �6� �6� � ;$  C! /� C� � !%� * !E � + ;  *$%� � ' !A/� W!%"  @� /� �  " � � !=�
�!(J;!</� � J ' ; ! " � & �M*�+AH� *$) *  <� � " � *HD" ! � " � ;  ( ;  A+D� �A� 57� � � � 09O� A�

�� � D* � ) !? !% +" �& � @��<$(  � �A ; � )  *$D� C �E*  <� � " � *HD" ! � $� *$) *  <� �
+!*A�*!� @�  �+A!C;  *B � � � * � � ( � ! ' * �%� CJ; " !* �< * * �%� > !#$ %� $� �A�  ;$AH�
$E� ��J<� �A� � � J<! � *  C� '& � ) * �6� � � * ! " � � C� C�+A�?*�&� $� G<�=C�+A�?*�&�
*!@�!C; *$DE� C� � ! ' �  '  � @�DC;DG A+D� * � �& ! ;H*B  � �+! � �?*B  � @�� � �B/�

7;� G�



" �A � �B  � @� 'C� ;DG A� � !+?;  *$AH� $E� *!�D�J+B6�� ! � ! "A  � *B  �� ! ' �  'B �$& GAK
+D� C� � < � ) ! "  @�+" �& � @��<$(  � J� + ;6� �6� � < � ) ! "  * � / � C� �C � !<  � � ! �E!@JA�
$� C� � �J<$E� & +A!E6� � �  +H� C� � ! ' �  '  � ' !&  A* �  � & +A�� ' ! * $ & !G A� " ! � ( � * !AK
*B � @�� � �B6

�� @�+;  � *$  � <� �B � C� �  'J ;HA!A � �  A ! ;H* �< � � $ 'J? *$D� ;$A� ; �<$$� $�
> !J*B �" � *HD"+"$  � �A ; � )  *$D� J+A!* �C;  *B � C�+A�?*  � � � ;$ *B � �6� �  � !*H=�
?!%6� \A� � @� 'C� ;$ ; � � �@� �C �<*JAH� &* *$ � �6� �6� �  $< ! �A  * ! � �( � �A+JA+AC$$�
C� @�  �  ; !E � � ! � � ! "  �A+" �< � � +$* " ;$* � �$D� > !J*$+A$? +"$� �E ! � ! "A  �$ ' �K
C!**BE� �A; � )  *$%� " � *HD"+" �< � � D�J+!6� �� �  ' J ;HA!A � * ! I $E� $++;  � �C !K
*$%� CBD+*$; �+H/� ?A�� C� � !%�*  � + ;  *$%� � ! �E !@JA/� � ! � !<$ ' � $� � ! � � ! "  �A �
C� � ! ' �  '  � " � *HD"+" �< � � D � J+ ! � C* �CH� @�DC;DG A+D� @�+A @ ** � � JC ;$?$C!G K
M$ +D� C� &�M*�+A$� @; !+AB � $ 'C +A" �C$+ABE� <;$*/� AJ> �@ +?!*$" �C� $� <�JK
( � '  � *$+ABE� @ +?!*$" �C/� !� & �M*�+AH� $ 'C +A*D" �C� $� @��?$E� " ! � ( � * !A*BE�
@� � � � � J&  *HI !  A+D6� �� � ! ' �  '  � C+A�  ? !G A+D� A ! " )  � @; !+AB � CJ; " ! * �K
< **BE� @�� � � � @� " � *< ; �&  � !A �C6� W$+; � � $� & �M*�+AH� @; !+A�C� AJ>�@ +=�
?!@@"+C/� AJ> � " � *< ; �&  � !A �C � JC ;$?$C!G A+D� C� C�+A�?*�&� * !@ � !C ;  K
*$$� $� & ! "+$& ! ;H* �<� � ' * !?  *$D� � �+A$<!G A� C� � !%�*  � + ;6� � ! � � ! "  �A �
83O�� & : 6

� � � C+ E� $ 'J? **BE� * !&$� C� + C � �=C�+A�?*BE� @�  �< � �HDE� � ! ; �< � � � ! C K
" ! ' ! � < � ; �<$? +"$E� � ! ' �  ' ! E � " � *HD"+" �<� � D � J+ ! � � ( * ! � J )  *B � E ! � ! "A  �K
*B � � ;D � @ <�� > � � !&$$$>  �B T� ) # + / ( ' �# ( � / +# � ' � -+ . / & * � ‚ R | v v / � � � � �\ � �
/ +#+ �2 " * � 8 ‚ R | v v S7� F '+ ,+$.&$�%(#( � � / , . �%($(� � � < �Q x › 6 / � F�� 4 '+, �4". � � �
#+�2"*� �� f� x o6/ � F 9.+ �2 �# ( � # �$�2 ( � ‚ R | v v 6 / � 5 & ' � / �# ( � ; ( .1 ( � ƒ �f �P�Q�‹�R/
5�� 1 "#$. �%+*(� 8 ` f x o – 6 :� $� � �6� � � � � ! * *B & � Z6� � ;$G ; ;B � 80170:/� &�M*�+AH�
" � *HD"+" �<� � D � J+ ! � C� � ! � � ! "  �A+ " �& � +$*" ;$* � �$$� + �+A!C;D A� �55� &6�
�� LA$E� �A ; � )  *$DE� *&� (B ;$ � � ( * ! � J )  *B � �#+%" . ( / & * � �#%+&*$(#*� ž� �=�
�� ›� v6/� �#�� %&1�" . �� s� ��~6

Y <�=C�+A�?*  � �A ; � )  *$D� " � *HD"+" �<� � D �J+! � �A+JA+ACJGA6� �*$�
C*�CH� @�DC;DG A+D� C� � ! �AJ*$$+" �& � +$*" ;$* � �$$/� C� &  ) � J �  ?H � �!?$*=�
?!%� F� � ! � " ! � ? !%6� � �  +H� *$ ) *  < � � @� � [D � J+ ! � * A� $� �A ; � )  *$D� C �E* <��
" � *HD" ! � A� ! *+<�  ++$C* � � ' ! ;  < !G A � *! � � ! '& B A�%� @�C �E* �+A$� + @�&!@!6b�
� � � � ! * *B & � Z6� � ;$G ; ;B � 80170:/� " � *HD"+"$%� D�J+� & �M*�+AHG� 03�� &�
@�  �+A!C;  * � &  ; " �< ! ;  ?*$ " �CB& � " � *< ; �&  � !A �& /� ?  �  � JGM $&+D� +� $'K
C +A" �C�=<;$*$+AB&$� $� + �B&$� $ 'C +A" �C$+AB&$� <;$* !&$6

� A ; � )  *$D� " � *HD"+" �<� � D � J+ ! � I $ � � " � � � ! 'C$AB � A ! " )  � C� ^  *A � ! ;HK
*�%� ?!+A$� � ! ; � < � � � ! C " ! ' ! / � C� C �E �CHDE� �  " � ] !& E � �? !%/� �D* � ) !? !%/�
�  C? !%/� �  %� ! *? !%/� 	JA<J*/� � "  � !6� \A$&$� )  � �A ; � )  *$D& $� CB@�;* *B�
	 � J � !< !? !%+"$%/� � ! �B ( ! ( $ *+"$%� $� � �? !++"$%� +$*";$* � �$$6� �� 	 �J � !<!=�
? !%+"�& � +$*" ;$* � �$$/� @�� � ! * *B & � \6� ]6� ] $E ! ;$ (  % ;$ � 80179:/� C� �+* �C!K
*$$� " � *HD"+" �<� � D � J + ! � ' ! ;  < !G A � ( ! ' ! ; H* B  � " � *< ; �&  � !AB /� &�M*�+AH�
"�A� �BE� " � ;  ( ;  A+D� �A� 5F 0�� � � � � �F 9�� &6� � ; !+AB � " � *< ; �&  � !A ! � @��+;  K
) $C!G A+D� A ! " )  � $� C� � �J<$E� +$*" ;$* � �$DE6� �B I  � " � *< ; �&  � !A �C� ' ! ;  < !K
GA� $ 'C +A" �C$+AB � <;$*B/� &  �<  ;$ � $� $ 'C +A*D"$ � +� �  � "$&$� & ! ; �& �M *BK
&$� @� �+; �D&$� @ +?!*$" �C/� ?  �  � JG M $ +D� &  ) � J � +�(�%6

�� *$E� Z6� � ;$G ; ; �%� �@�  �  ;  *B � +;  � JG M $ � E ! � ! "A  � *B  � >��&B�
&$" � �> !J*BT� 8 ( . * *+ # " ' ' ( � ] ^_Q]Y � � 8 ‚ R | v v : / � F '+ ,+$.&#%(#( � '�##"�(#( �
8� � <�ˆ6: / � F�� ' ( ; ; ( . "#$� � ` f x o – R Q� $� � �6

�� � !> ! * +" �& � ! *A$" ;$* � �$$ � " � *HD"+"$%� D�J+/� A� ! *+<�  ++$C* � � @ � K
" �B C!G M $%� ( ! � �  & =!@A+"$  � �A ; � )  *$D/� @�  �+A!C;  * � $ 'C +A*D"!&$/� & �K
< ;D&$/� <;$* !&$ � $� @ +?!*$" !&$6

	 ! "$& � � ( � ! ' �& / � * ! � � ! ; �& � � ! C " ! '  � " � *HD"+"$%� D�J+� CB � ! )  * � � ! 'K
;$?*B&$� > !#$D& $6� �E� ! * ! ; $ ' � @� " ! 'B C!  A /� ?A�� @�� &  �  � @�<�J)  *$D� C�
+A�� �*J� � J �$*+" �%� �  @�  ++$$� �A ; � )  *$D� " � *HD"+" �<� � D �J+! � +A!*�CDA+D�
( � ;   � " ! � ( � * !A*B &$6

� � *HD"+"$%� D�J+/� @�� � ! * *B & � ] 6� �6� � '$ ' (  " �C! � 80170:/� C� � !E$? K
C!*+" �%� &J ;H�  � CB � ! )  * � @ +?!*$+AB&$� $ 'C  +A*D" !& $ � +� @��+;�D&$�
@ +?!*$" �C� $� <;$* � +�� + ;  � JG M $&$� E ! � ! "A  � * B & $ � > � �& !&$T� UK+49.(�
�(&*"#* �* � ‚�  �Q�Q�™6/��#+%" . ( / & * � -. "%<�� _�Q � ›�R� f� o6� $� � �6



<����� ��	�� 0�.��� � A ; � )  *$D� +!*A�*+" �< � � D �J+! � C� � '  � ( !% � ) ! *  �
� !+@� �+A� !*  *B � �A* �+$A ;H* � � I$ � � " �6� � ! � G<�=C�+A�?* �&� @�<�J)  *$$ �
� � ;HI �<� � � ! C " ! ' ! � �*$� @�?A$� * � �A ;$?!G A+D� �A� �A ; � )  *$%� *$) *  <� �
" !&@!* !6� �� +CD'$ � +� LA$&� �6� � 6� �J ( "$*B&� 80107:� LA�A� $*A �C! ; � � ! ' �  ' ! �
C �E* <�� &  ; ! � (B ; � �@$+!* � @�� � * ! 'C ! *$  & � G*J+� !<+" �%� +C$AB6� � � C � ; H K
*�� ? A"�� CB � ! )  * � @ �  E� � � �A� " � *HD"+" �<� � D �J+! � " � +!*A�*JT� @�� @�� � IC �
+!*A�*! � ' ! ;  < !  A � @; !+A� " � !+* �=(J � �%� <;$*B� +�� + ;  �JG M %� E ! � ! " A  � K
*�%� > !J* �%T� �# +%" . ( / & * � �#&+ '&$&*� s� �� ~6/� �#�� (D" . , ( �2B(#"#* �* � _ • S R y / �
8 �%.(*$" . � *%<.+"2" . �� s� o� �� 0� 0� R�…6

� A; � )  *$D� +!*A�*+" �<� � D �J+! � C� ^  *A � ! ;H* �% � ' � *  � � ; !C* �<� � E �  (K
A!� $� C� ] !E � !<+" �% � ' � *  � �A+JA+ACJGA6� � � +  C �J � C� � �$ " !+@$%+" �=� J ($ *K
+"�%� � ( ; !+A$� �*$� $& GA� ' * !?$A ;H* �  � � !+@� �+A� ! *  *$  � C� � J+! � �=�
�$C$?$*+"�%� * ! ; � )  * * �%� &J;H�  6� � ! � @ ; �M ! �DE � � J � !A/� � ; ! & ! � LA$�
�A; � )  *$D� C+"�BAB� � ! 'C  � �? *B&$� +"C ! ) $ * !& $ / � @�� � ! * *B & � " �A� �BE�
&�M*!D� 83��F 33�=&  A� �C!D: � A � ;M ! � +!*A�@! � @�  �+A!C;  * ! � ?  �  � �C !K
*$ &� $ 'C +A*D"�C/� @ +?!*$" �C� $� & �< ;  %� +� & ! ; �& �M *B & $� @� �+; �K
D&$� <;$*6

� � G<J� �A� &J;H�B /� C� @�  �  ; !E � ' !@! � * �% � ?!+A$� � � " �C �<� � � �  (K
A!/� +!*A�*+"$%� D�J+� + ; � )  * � @;�A*B&$� $ 'C  +A*D" !&$ � +� @� �+; �D&$�
"� !+* �=(J �BE� $� " � !+*B E� <;$*6� �� A�%� )  � > !#$$ � CB � ! )  *B � �AK
; � )  *$D� +!*A�*+" �<� � D �J+! � & �M * �+AHG� � �F 9�� &� C� � !%�*  � � �> $ � $�
� >J � � ) !6

�� �  'J ;HA!A � �  A ! ;H* �< � � $ 'J? *$D� �D � ! � E ! � ! "A  � *B E � � ! ' �  ' �C � C�
� �" �C�&� E�  (A � $� C� � J+! � �=� $C$?$*+" �%� * ! ; � )  * * �%� &J ;H�  � J+A!* �CK
; *�� 8+&6� �$+6� 0� $� 09:/� ?A�� �A ; � )  *$D� +!*A�*+" �<� � D � J+ ! � ' �  +H� @�  �K
+A!C; *B� C� �+* �C* �&� + �B&$� @; �A*B&$� A�  M $* �C!AB & $ � $ 'C +A*D"!&$6
�� � ! ' �  '  � @�$*$& !G A� J?!+A$ � A ! " )  � @;�A*B � � ! ' * � '  � *$+AB �
" �$C�+;�$+AB � @ +?!*$"$� $� " � �$?*  C!A�=+ �B  / � " � !+* �=(J �B  � <;$*B/� C�
"�A��BE� � ( * ! � J )  *B � E ! � ! "A  � *B  � � ;D � +!*A�* ! � > � �&BT� 5 + ' �1 �# ( � �#%.(*� �
*($( � ‚�  � |� v� v/� ) # + / ( ' �# ( � ( / / + # + �2 " * � ‚� R� |� v� v� $� ��6

�� *  " �A� �BE� � !% � * !E � 	  *<$*+" �=�  I ( ! �& ! "+" �< � � ! *A$" ;$* � �$D� $�
�$'$*+"�<�� +$* " ;$* � �$D� " � !+* �=(J �B  � <;$*B� +!*A�*+" �<� � D �J+! � A � ! * +K
<� ++$C*�� @ �  " �B C!G A� " � *< ; �&  � !AB � C �E*  <� � AJ � � * !6� � � � � ( *B%�
� ! ' �  ' � * !&$� ' !+ *DA � C� � � ;$*  � � � * �<� � $'� @�$A�" �C� �6� �  I ? !%/� $� @!�
G<�=' !@!�* �& � " �B ;  � � � * �$& ** �%� ! *A$" ;$* ! ;$6

�� G<�=C�+A�?* �%� ?!+A$� � �$ " !+@$%+" �=� J ($ *+" �%� � ( ; !+A$� @� � J � J<K
+"�%� ' � *  � �A ; � )  *$D� +!*A�*+" �<� � D �J+! � @�  �+A!C;  *B � ?  �  � �C!*$  & �
" � !+@�C!A�=+ �BE/� " � !+*B E� $* �<� ! � '  ;  * �C!A �=� $� (J � �C!A�=+ �BE� +; �$K
+ABE� <;$*� +� & ! ; �& �M *B & $ � @� �+ ; �%" !& $ � + �BE/� A &* �=+ �BE� & �< ;  %/�
A�  M$* �C!ABE� @ +?!*$+ABE� $ 'C +A*D" �C� $� " � "+ �+; �$+ABE� $ 'C +A" �K
C$+ABE� @ +?!*$" �C6� �� C �E*  %� ?!+A$� � ! ' �  ' ! � ?$+; � � $� & �M*�+AH� @� �K
+;� C� $ 'C  +A*D" ! � $� @ +?!*$" ! � ' !&  A* � � JC ;$?$C!G A+D6� � �M * �+AH�
@;!+A�C� &  �< ;  %� $* �<� ! � � �+A$<!  A� 0�F 05� &/� $ 'C +A*D" �C� 3/5F �� &6�
�� � ! ' �  '  � C+A�  ? !GA+D� A ! " )  � @� �+; �$ � < � !C  ;$A�C � $� � ( ; �& �?*BE�
$'C +A*D"�C6

�� � ! ' �  ' !E � � �$ " !+@$%+" �=� J ($ *+" �%� � ( ; !+A$� � 6� �6� � < ! ; ! � �C �% � $�
46� �=� � !&  � �C �%� �@�  �  ;  *B � +;  �JG M $ � E ! � ! "A  � *B  � � ;D � +!*A�*+" �<� �
D�J+!� > � � !&$*$>  �B T� F '+ ,+$.&#%(#( � ( ."( � 8 e | v • } 6 : / � F�� '"##" �(# ( �
8 • f ˆ 6 : / � F�� -+ .# �%($(� €U 6 / �F & / , " ' �# ( � _�™� P� 06/� 5 & ' � / �# ( � 1"#$. �%+*( �
` f x o – R Q� $� ��6

� A ; � )  *$D� +!*A�*+" �<� � D � J+ ! � C� � $ ( � ! � + " �& � @� �<$(  � CB � ! )  *B �
A$@$?*B&� � ;D � LA�%� � ( ; !+A$� �$A&$?*B&� ?  �  � �C !*$  & � @ +A� �#C A$BE�
$'C +A"�C$+ABE� <;$@/� &  �< ;  %/� $ 'C +A*D"�C/� $ 'C +A" �C$+ABE� @ +? !*$K
"�C� $� ! ;  C � � ;$A�C6� � �M * �+AH� D�J+ ! � ' �  +H� � �+A$<!  A � �5�F 9��� &6

� � � � ( *B%� )  � � ! ' �  ' � D �J+! � +� *  ' * !?$A ;H*B& � JC ;$? *$ & �
& �< ;$+ABE� $� $ 'C +A" �C$+ABE� @;!+A�C� �@$+!* � * !& $ � @�� �6� �D �B +J � C�
@ � E��*�%� ' �*  � � �$ " !+@$%+" �=� J ($ *+" �%� $� ]  & !E$$ �=� � (B+A!*+" �%�
�(;!+A %6

5�



�� � C �*�&� ��(B+A!@ � $� + C �*�%� ?!+A$� ^ *A�!;H*�<�� ��(B+A!*!�
+!$A�*� +;�) *� ' ; *�C!A�=+ �B&$/� "$�@$?*�="�!+*B&$� +$;H*�� "!�(�K
*!A*B&$� @� E���I�� �A&J? **B&$� <;$*!&$� +� &!;�&�M*B&$� @��+;�D&$�
"�$C�+;�$+ABE� +$;H*�� $'C +A"�C$+ABE� @;�E�� �A+��A$��C!**BE� @ +?!*$K
"�C� $� !; C��;$A�C/� $'C +A*D"�C� $� & �< ; %6� ��;$? +AC�� $� &�M*�+AH�
@��+;� C� @ +?!*$"!� $� !; C��;$A!� +� + C ��='!@!�!� 8<��B� 	G�>!/� � JK
'!*:� *!� G<�=C�+A�"� 8@;�M!�$� � !�!D'/� �&($';D�:� '!& A*�� JC ;$?$K
C!GA+DN� $E� &�M*�+AH� $*�<�!� ��+A$<! A� ��F5�� +&6

�$+6� 306� � ;$*$+AB � �A ; � )  *$D� +!@A�@+"�<� � D�J+!/ � + ;6� 	J � ! �

� !� G<�='!@!�*�&� "�B; � �&($';D�+"�%� +A�J"AJ�B� 8C� 3� "&� G)*  �
+ ;6� �&($';D�:� �!'� '� +!*A�$+"�<�� D�J+!� @� �+A!C; *� ? � ��C!*$ &�
<;*@/� @ +?!*$"�C/� & �< ; %� $� $'C +A*D"�C6� �;$*B� + �B /� ' ; *�C!A�K
+ �B � & �< ;$+AB 6� ��M*�+AH� �A� ;H*BE� @;!+A�C� "�; (; A+D� �A� 3�� +&�
��� 0/5� &6� � +?!*$"$� + �B � @;�A*B � +$;H*�� $'C +A"�C$+AB � & ;"�' �K
*$+AB 6� �� C �E* %� ?!+A$� �! '� '! � &�M*�+AH� @;!+A�C� @ +?!*$"!� ��+A$<! A�
9�F5�� +&6� � �< ;$� �� '�C!AB � @;�A*B /� & +A!&$� <;$*$+AB � A� M$*�K
C!AB 6� �'C +A*D"$� + �B /� +C A;�=+ �B � +$;H*�� A� M$*�C!AB /� $*�<�!�
"�$+A!;;$? +"$ �@ +?!*$+AB � +�� +A$;�;@A�CB&$� IC!&$6

��&$&�� @ � ?$+; **BE� E!�!"A �*BE� A$@�C� @����� C� �!'� ' � C+A� K
?!GA+D� @;!+AB� <�!C ;$A�C� $� "�*<;�& �!A�C6� 	!"�%� ) � E!�!"A �� �! 'K
� '!� +�E�!*D A+D� @�� � "!&� �!�B�!I?!%/� W$"$;?!%� $� ��';J?!%6� �� G<=�
G<�='!@!�@�&� *!@�!C; *$$/� *!?$*!D� �A� +A�J"AJ�B� �&($';D�/� @ +?!*$K
+A�+AH� �! '� '! � '!& A*�� J& *HI! A+D/� & +A!&$� *!(;G�! A+D� JC ;$? *$ �
&�M*�+A$� $'C +A*D"�C� @� J& *HI *$ � $E� @ +?!*$+A�+A$6

	 &$� ) � >!#$D&$� @� �+A!C; *B� �!'� 'B� +!@A�@+"�<�� D�J+!� @��
�6� ��';J?!%/� C� �!%�* � <��B� 	G�>!/� @�� +";�*J� <��B� �J'!*/� �"�;��
+ ; *$%� �+A�!E!*"!/� � !�)$;B� *� C� ��J<$E� ?!+ADE� ��(B+A!*!� 8+&6�
�$+6� 0:6� �� +H� �*$� +;!<!GA+D� ? � �JGM$&$+D� + �B&$/� ' ; *�C!A�=+ K
�B&$/� "�!+*�=(J�B&$� @ +?!*$+AB&$� <;$*!&$� 8�$+6� 30:/� + �B&$/� +C A=�
;�=+ �B&$� +$;H*�� A� M$@�C!AB&@/� $*�<�!� @ +?!@*+AB&@� $'C +A*D"!&$/�
+ �B&$� @;�A*B&$� & �< ;D&$� $� + �B&$� "�$C�+;�@+AB&@� $'C +A"�C*+AB=�
&*� @ +?!*$"!&$6� ��� C+ E� �!' �  '!E� *!(;G�! A+D� @� �(;!�!*$ � <;$*$K
+ABE� A$@�C� @����� *!�� @ +?!*$+AB&$� $� "!�(�*!A*B&$6

��'�!+A� +!*A�$+"�<�� D�J+!� @��AC �)�! A+D� *!;$?$ &� E!�!"A �*�%�
&*"��>!J*B/� �(*!�J) **�%� 46� �6� �!& ��C�%/� C� �(�!'#!E� @����/� �A�(=�
59



�!&*BE� *!&$� C� @��# ++ � @�+;�%*�<�� �@$+!*$D� �!'� '�CT� &'()(*+,- . / - / �
RŒ� ™f6�'0--10/-/ � 8 • f ˆ 6 : / � &2� RŒ� ™f6�/+1/ � 8 e Ÿv • } 6 : / � &2� vw6/�34.5/.6(0-/ �
7 , '*0890- / */ � 8 e | v • � }6:� $� ��6

��M*�+AH� +!*A�*+"�<�� D�J+!� C� @� � ;!E� C+ <�� Y<�=��+A�?*�<�� � !CK
"!'!/� C� A�&� ?$+; � C� ��(B+A!* /� & *D A+D� C� �? *H� (�;HI$E� @� � ;!E6�
�� � C �*�&� ��(B+A!* � &$*$&!;H*!D� &�M*�+AH� 83��F35�� &:� �A& ?! AK
+D� C� + C �=+ C ��='!@!�*�%� ?!+A$6� ��� & � � J�!; *$D� C� C�+A�"=G<�=C�+=�
A�?*�&� *!@�!C; *$$� &�M*�+AH� D�J+!� '!& A*�� JC ;$?$C! A+D/� $� C� �!%�* �
+ ;6� �$;H&$;$/� <��B��J'!*/� �*!� ��+A$<! A� 9��F95�� &6

�� �!*�!&+"�%� '�* � $� *!� G)*�&� +";�* � ��;HI�<�� � !C"! '! � �A;�K
) *$D� +!*A�*+"�<�� D�J+!� �!+@��+A�!* *B� �<�!*$? **�6� �� C�+A�?*�%�
?!+A$� G)*�<�� +";�*!� @!� & )�J� ?H � �E+J?!%� $� �E�E?!%� *!&$� $'J? *B�
E!�!"A �*B � �!'� 'B� 8+&6� �$+6� 0� $� 01:6� �� +H� �A;�) *$D� +!*A�*!� @� �K
+A!C; *B� "�!+*�=(J�B&$/� (J��C!A�=� $� ' ; *�C!A�=+ �B&$� $'C +A"�C$+K
AB&$� @;�A*B&$� <;$*!&$� $� ( ; +�C!A�=+ �B&$� "� &*$+AB&$� $'C +A*DK
"!&$6� �!�(�*!A*�+AH� �! '�  '! � '!& A*�� JC ;$?$C! A+D� C� '!@!�*�&� *!K
@�!C; *$$6� ��?A$� C�� C+ E� +*DABE� �! '�  '!E� C� @� � ;!E� G)*�<�� +";�*!�
$'C +A*D"$� $� & �< ;$� +�+A!C;DGA� @�?A$� @�;�C$*J� �(M <�� �! '� '!� D�JK
+!6� �!$(�;  � @�;*B%� �!'� '� LA�<�� D�J+!� *!(;G�! A+D� @�� �6� �G�)$?!%/�
<� � &�M*�+AH�  <�� �"�;�� 3OF��� &6

�� �! '� ' � �6� �G�)$?!%� 46� �6� �!& ��C�%� �@� � ; *B� +; �JGM$ �
E!�!"A �*B � �;D� +!*A�*+"�<�� D�J+!� >��!&$@$> �BT� &'() (*+, - . / - / � RŒ�
™f6�/+1/ � :� � |� v� •� }6:� &2� RŒ� ™f6�'0---10/- / � 8 • f ˆ6 : / � ; , '07 0- / � )+1<08 �
8s�+�•�~ 6:6

�� C�+A�"J� �A� w6� �G�)$?!%/� C� (!++ %* � �6� �E+J?!%� $� J� + ;6� W!<!*�
�A;�) *$D� +!*A�*!� �!'&BAB� $� C �E*$%� AJ��*� A�!*+<� ++$C*�� @ � "�BA�
�A;�) *$D&$� "!&@!*=&!!+A�$EA+"�<�� C�'�!+A!6� �� '�* � �!+"!;H+"�<�� @�K
"��C!� �A;�) *$D� +!*A�*+"�<�� D�J+!� DC;DGA+D� @ � * + **B&$� $� ' ! ;  K
<!GA� *!� CBE��!E� ' ; *�<�� "�J*!6

�� +!&BE� '!@!�*BE� �!%�*!E� G)*�<�� +";�*!� 8� "$� �JE!E?!%/� 	!;!=�
?!%:� @� �@�;!<! A+D� * '*!?$A ;H*� � �!+@��+A�!* *$ � +!*A�*+"�<�� D�JK
+!/� CB�!) **�<�� C� <;$*$+A�="!�(�*!A*�%� >!#$$6

�� ! ' �(!%�)!*+"�%� ?!+A$� �!;�<�� � !C"!'! � +!*A�*+"$%� D�J+� +;�K
) *� ��J<$&$� >!#$D&$� $� @���!'� ;D A+D� *!� @��[D�J+B6� �!�!"A �*B �
�(*!) *$D� $& GA+D� C� �!%�* � + ; *$%� � !I+!;!E;B/� ]!&E��/� �!�E!=�
@JA/� �!�!<$'/� � !��!" �A/� ���!<GE/� *!� <��!E� �; *+JA @ /� �$;;$A @ /�
@�� � "!&� �G�!"?!%/� � �!*H?!%� $� C� ��J<$E� & +A!E� 8+&6� �$+6� 0:6

�� '!@!�*�%� ?!+A$� + C ��=C�+A�?*BE� @� �<��$%� �!;�<�� � !C"!'!�
8�A6� �6� �"+A!>!?!%� ��� �6� �D*�)!?!%:� LA$� �A;�) *$D� @� �+A!C; *B�
C� �+*�C*�&� CJ;"!*�< **�=�+!��?*B&$� @����!&$/� +�+A�DM$&$� $'� @��>$=�
�*A�C/� AJ>�"�*<;�& �!A�C� $� ��J<$E� AJ>�< **BE� �(�!'�C!*$%6� �� C�+A�?K
*�&� *!@�!C; *$$� +�� �)!*$ � "!�(�*!A*BE� $� A ��$< **BE� @����� 8$'K
C +A*D"$/� <;$*B� $� @ +?!*$"$:� C� �!'� ' � @�+A @ **�� JC ;$?$C! A+D/� !�
CJ;"!*�< **BE� � '"��J& *HI! A+D6� ��+; �*$ � +�E�!*DGA+D� ;$IH� C�C �EK
* %� ?!+A$� �!'� '!6� 	!"$ � ) � �A;�) *$D� +!*A�*!� C+"�BAB� * "�A��B&$�
+A�J"AJ�*�="!�A$��C�?*B&$� +"C!)$*!&$6

�!;  � "� C�+A�"J/� *!� <�� � �<�!<� 8] !&E��:/� +!*A�*� +;�) *� $'C +AK
*D"!&$� +� � �"$&$� @��+;�D&$� <;$*6� �<�!<+"$%� �!'� '� � '"�� �A;$?! A+D�
�A� �!'� '�C� +�+ �*$E� �!%�*�C6� �� �!%�* � <��B� �; *+JA @ /� �!+@�;�) *K
*�%� C�+A�?*  � <6� �<�!</� C� �!'� ' � ?!+A�� C+A� ?!GA+D� ( *A�*$A�CB � <;$K
*B� $� A�;H"�� C� C �E* %�  <�� ?!+A$� '!; <!GA� &!;�&�M*B � @��+;�%"$�
@ +?!*$"!/� @ +?!*$+A�%� $� & �< ;$+A�%� <;$*B6

�M � C�+A�?*  /� C� # *A�!;H*�%� ?!+A$� + C ��=C�+A�?*BE� @� �<��$%�
�!;�<�� � !C"!'!/� C� ��;$* � �6� �G�!"?!%/� �A;�) *$D� +!*A�*!� @� �+A!CK
; *B� C� �+*�C*�&� CJ;"!*�< **B&$� @����!&$� $� ;$IH� C� *$'!E�  <�� C+A� K
?!GA+D� &!;�&�M*B � @;!+AB� $'C +A*D"�C� $� & �< ; %6� ��M*�+AH� $E�
'� +H� ��+A$<! A� 325� &6� �� ��;$* � �6� � �!*H?!%/� �!+@�;�) **�%� C� 05F�
0O�"&� C�+A�?*  � �6� �G�!"?!%/� CJ;"!*�< **B � @����B� '!& M!GA+D� @ ;$=

55



A�&��>*B&$/� +$;H*�� A� M$*�C!AB&$� A�;+A�+;�$+AB&$� $'C +A*D"!&$� +�
� �"$&$� @��+;�D&$� &!;�&�M*BE� + �BE/� ' ; *�C!A�=+ �BE� )$�*BE� $*�K
<�!� ( *A�*$A�CBE� <;$*� $� +� �* ="�J@*�' �*$+ABE� +;!(�� +# & *A$��C!*K
*BE� @ +?!*$"�C� 8�$+6� 33:6� 	 &$� ) � �A;�) *$D&$� +!*A�*+"$%� D�J+� @� �K
+A!C; *� C� �!%�* � + ; *$%� �!�E!@JA/� � ! �!<$'� $� ��6� ��*!"�� C� @�+; �*$E�
?$+;�� $� &�M*�+AH� <;$*$+ABE� $� @ +?!*$+ABE� @;!+A�C� '!& A*�� JC ;$?$K
C!GA+D6� ��M*�+AH� +!*A�*+"�<�� D�J+!� C� �!%�* � +6� �!�E!@JA� @�� +�!C* K
*$G� +� +�+ �*$&$� �!%�*!&$� J& *HI! A+D/� *�� A� M$*�C!A�+AH� $'C +A*DK
"�C� '*!?$A ;H*�� JC ;$?$C! A+D6

�� �!%�* � + ;6� � ! � � !" �A� *$)*DD� ?!+AH� �!'� '!� +;!<! A+D� + �B&$�
$'C +A"�C$+AB&$/� $*�<�!� & �< ;$+AB&$� <;$*!&$� +� &!;�&�M*B&$� @��K
+;�%"!&$� <�J(�' �*$+A�<�� @ +?!*$"!/� @ ;$A�&��>*�<�� $'C +A*D"!� $�
$'C +A"�C$+A�<�� & �< ;D6� � �E*DD� ?!+AH� �! '�  '! � @� �+A!C; *!� A�;+A�K
+;�$+AB&$� @ ;$A�&��>*B&$� A� M$*�C!AB&$� $'C +A*D"!&$6� �� @� � ;!E�
J"!'!**BE� @;�M!� %� &�M*�+AH� D�J+!� ��+A$<! A� 325� &6

�� �!�AJ*$*+"�&� +$*";$*��$$� 8+ ; *$D� �!E?$C!b**"/� �<(J;!<� $� ��6:�
$� J� + ;6� � !IC %+!;;B� �A;�) *$D� +!*A�*!� @� �+A!C; *B� +C A;�=+ �B&$�
@;�A*B&$� A� M$*�C!AB&$� $'C +A*D"!&$� +� � �"$&$� &!;�&�M*B&$� @��K
+;�%"!&$� $'C +A"�C$+ABE� <;$*6� ��M*�+AH� D�J+!� '� +H� ��+A$<! A� �27� &6

�� LA$E� �!'�  '!E� �@� � ; *!� E!�!"A �*!D� �;D� �A;�) *$%� +!*A�*!�
&$"��>!J*!T� &'() (*+,*0. / - / � '0--10/- / � 8 •f ˆ6 : / � &2� ' /99 /+1- *0� ��<���o� =2>�
&007)1'0- / � 8 / - *( -0. / � _�™�P�06/�&2� *1881+ /� ˜� SS�v�•� }6

�++; ��C!*$D� @�"!'BC!GA/� ?A�� CJ;"!*�< **B � @����B� C� +A���*J�
� <$�*!;H*�<�� @�<�J) *$D� CB@!�!GA� $'� �! '�  '! � $� @�+A @ **�� '!& K
M!GA+D� C� �+*�C*�&� A� M$*�C!AB&$� $'C +A*D"!&$� +� � �"$&$� @��+;�%K
"!&$� <;$$� $� @ +?!*$"�C6

�A;�) *$D� +!*A�*+"�<�� D�J+!� @�&$&�� J"!'!**BE� '�*� �!'C$AB� A!"K
) � C� @� � ;!E� # *A�!;H*BE� J?!+A"�C� �!;�<�� � !C"!'!/� <� � �*$� @� �K
+A!C; *B� ? � ��C!*$ &� AJ>�@ +?!@$"�C/� AJ>�"�*<;�& �!A�C/� $'C +A*DK
"�C� $� AJ>�(� "?$%6� ��� �!**B&� \6� ]6� ]$E!;$( %;$� 80179:/� C� �!%�* �
+ ;6� �!C!E�*� �! '� '� *!?$*! A+D� &!++$C*B&$� AJ>�@ +?!*$"!&$/� AJ>�=�
<�!C ;$A!&$� $� AJ>�"�*<;�& �!A!&$� +� �(;�&"!&$� (!'!;HA�C� $� &!*=�
� ;HIA %*�C6� 4� + ;6� � !<!�� '$� Z6� �;$G;;�%� 80151/� 0170:� "� C �E* &J�
+!*A�*J� �A*�+$A+D� 0O�=& A��C!D� A�;M!� $'C +A*D"�C6

�� �!��JA+"�%� +$*";$*!;$� �A;�) *$D� +!*A�*!� +;�) *B� &�M*�%�
A�;M %� �!'*��(�!'*BE� @��>$�$A�C� $� $E� AJ>�C/� AJ>�(� "?$%� $� <�J(BE�
AJ>�@ +?!*$"�C6� ��M*�+AH�D�J+!� C� LA$E� �!%�*!E/� @�� �!**B&� \6� ]6� ]$K
E!;$( %;$� 80179:/� O��F1��� &6

�A;�%+ *$D� C �E* <�� +!*A�*!� J+A!*�C; *B� �6� �6� � *<!�A *�&� C�
G<�=C�+A�?*�%� ?!+A$� �!�AJ*$*+"�<�� +$*";$*��$D/� C� �!%�* � *!+ ; **BE�
@J*"A�C� �$'J;$/� � ! �<!(! ' ! � /� � )JC!� ;B� $� ��6/� <� � �*$� @� �+A!C; *B�
5�F7�=& A��C�%� @!?"�%� <�J(��(;�&�?*BE� "�!+*BE� $'C +A*D"�C6

�� �!E$? C!*+"�%� �� � � � +!*A�*+"$%� D�J+/� @�� ]6� �6� �'$'( "�CJ�
80170:/� @� �+A!C; *� ? � ��C!*$ &� <;$*/� $'C +A*D"�C/� & �< ; %� $� @ +K
?!*$"�C6

�!&@!*+"$%� D�J+6� �!� Y<�=��+A�?*�&� �!C"!' � �A;�) *$D� "!&@!*=�
+"�<�� D�J+!� $& GA� I$��"� � �!+@��+A�!* *$ � $� � ;DA+D� *!� �C!� @��[D=�
�J+!6� �����B� *$)* <�� @��[D�J+!� &!;�� ? &� �A;$?!GA+D� �A� �A;�) *$%�
+!*A�*+"�<�� D�J+!� $� @�$*!�; ) !A� C �E* &J� <��$'�*AJ� G*J+�!<+"�$�
+C$AB6� � �E*$%� ) � @��[D�J+� ;$A�;�<$? +"$� �? *H� +E�� *� +� &!!+A�$EAK
+"$&� D�J+�&6� T

��� �!**B&� � )C ��&+AC **�<�� +A�!A$<�!>$? +"�<�� "�&$A A!/� *$)K
*DD� <�!*$#!� "!&@!*+"�<�� D�J+!� @�$C��$A+D� @�� "��C; � +;� C� +� ? /+8,90@�
*18� *18*,A0- /+0,8� s� +�•�0� ��o�•6� $� @�� @�DC; *$G�? 0.+/8*1+� 8.5+(1A1+0>� B-(C
.1+/7 ,8� /D1+) /0AE/ -1-808� _�00�S�R�y/� !� C �E*DD�F�@�� "��C; � +;� C� +� ;1@�
'17 -0*1 ' ' / � ' / -F10 � $� @�� @���IC � +;� C� +� ; 1 '17 -0*1 ' ' / � ' / - .1( '/ */2 � � � !K
*$#!� & )�J� @��[D�J+!&$� @��C��$A+D� @�� $+? '*�C *$G� G/,1+0.1+/8�
981 ,A(F /+A1-0� $� @�DC; *$G�G /9 '0*/9 ' / .1 - *0.1+/8 � . (181H1'A10-812

57



�� �J+!��=�$C$?$*+"�%� *!;�) **�%� &J;H� � �A;�) *$D� "!&@!*+"�=�
<�� D�J+!� C+"�BAB� +"C!)$*!&$� *!� @;�M!�DE� � ;!&!/� �J�!A6� ��� �!**B&�
(J� *$D/� �*$� CB�!) *B� C� "!�(�*!A*�%� >!#$$� $� @� �+A!C; *B� + �B&$/�
+C A;�=+ �B&$� A� M$*�C!AB&$� & ;"��(;�&�?*B&$/� & +A!&$� � A�$AJ+�=�
CB&$� $'C +A*D"!&$� +� � �"$&$� @��+;�D&$� A &*�=+ ��<�� <;$*$+A�<�� $�
@ +?!*$+A�<�� & �< ;D� $� + �B&$� A�*"�=� $� & ;"�' �*$+AB&$� @ +?!*$"!K
&$6� ��M*�+AH� D�J+!� '� +H� ��+A$<! A� 0O�F 0O5� &6� �� LA$E� �A;�) *$DE�
�6� �6� �;$ CB&� *!%� *B� $� �@� � ; *BT� B-( .1+/7 ,8� A1.0901-8� ŠS o o 6 /� B-2�
)/ '*0. ,8 � �� ��•� }6

�� ] !E�!<+"�%� $� �J�J�+"�%� '�*!E� �A;�) *$D� "!&@!*+"�<�� D�J+!�
'!; <!GA� A�!*+<� ++$C*�� *!� �!'&BA�%� @�C �E*�+A$� *$)* <�� & ;!� $�
@� �+A!C; *B� ��'�CB&$� $� ��'�C!A�=;$;�CB&$� +;�$+AB&$� & �< ;D&$� $�
$'C +A*D"!&$/� ? � �JGM$&$+D� +� &!;�&�M*B&$� @��+;�D&$� $'C +A"�C$K
+ABE� <;$*�$� + �BE� "�$C�+;�$+ABE� @ +?!*$"�C6

�!$(�;  � @�;*B%� �!'� '� "!&@!*+"�<�� D�J+!� *!(;G�! A+D� *!� <�� �
�B'B;"!D/� <� /� @�� �!**B&� �6� �6� �!%*!/� �6� �6� ] !� �!$�C!� $� �6� �6��E& �=�
( %;$� 80152:/� �(M!D� &�M*�+AH�  <�� +�+A!C;D A� 035� &6

�� * "�A��BE� '�*!E� # *A�!;H*�%� $� G)*�%� ?!+A %� ��$"!+@$%+"�=�JK
($*+"�%� �(;!+A$� 8+&6� �$+6� 0� $� 09:/� C� �!%�*!E� �J�J�/� �J�J</� WJ;H<D'$=�
�!</� � ; CJ�!</� @�� � "!&� �!�!?!%/� �A!?!%/� ��>$/� ��<G(� "!&@!*+"$%�
D�J+� +�E�!*$;+D� �A� �!'&BC!N� +�+A!C�  <�� +E�� *� +� CBI � �@$+!**B&$�
@����!&$6

�� � ; CJ�!< /� @�� � "!&� �!�!?!%/� �A!?!%/� *!� <��!E� �J;JA�!<!/�
WJ;H<D'$�!<!/� C� � !� � !�!*+"�&� �C�!< � $� C� ��J<$E� & +A!E� C� �+*�C!*$$�
"!&@!*+"�<�� D�J+!� '!; <!GA� "�*<;�& �!AB/� A�!*+<� ++$C*�� @ � "�BK
C!GM$ � �!'*B � +A�!A$<�!>$? +"$ � <��$'�*AB� G�B� $� & ;!6

�� �J�J<+"�%� &J;H� � C� �+*�C!*$$� "!&@!*+"�<�� D�J+!� '!; <! A�@;!+A�
<�J(�<�� "�*<;�& �!A!/� "�A��B%� C� �!%�* � + ;6� � )  " � @� C�!M! A+D� C�
<;B(B6

��� �!**B&� �6� �6� �;$ C!� 80177:/� &!"+$&!;H*!D� &�MK
*�+AH� 8�2�F�25� &:� "!&@!*+"�<�� D�J+!� J+A!*�C; *!� *!� <�� � �J=�
;JA�!<6

�� @� � ;!E� G<�=C�+A�?*�%� ?!+A$� ��$"!+@$%+"�=�J($*+"�%� �(;!+A$/�
@!� @;�M!�DE� � <$&�!<�F�	 <?!%/� ���!A+"�%� &J;H�B/� + ;6� �!EBI;B/�
�$A!;?!%/� �I&!/� � !+�+*!D� �A;�) *$D� "!&@!*+"�<�� D�J+!� CB�!) *B�
>;$I CB&� ? � ��C!*$ &� + �BE/� ' ; *�C!A�=+ �BE� & +A!&$� +C A;�=+ K
�BE� <;$*� +� @��+;�D&$� + �BE/� ' ; *�C!A�=+ �BE� @ +?!*$+ABE� $'C +A*DK
"�C/� + �BE� @;�A*BE� "�$C�+;�$+ABE� $'C +A"�C$+ABE� @ +?!*$"�C6� �� *$)K
* %� ?!+A$� �! '�  '! � C+A� ?!GA+D� @��+;�$� "�!+*BE/� +C A;�="�!+*BE�
"!�(�*!A*BE� <;$*6� �;$*$+A�+AH� �! '�  '! � JC ;$?$C! A+D� C� C�+A�"=G<�=�
C�+A�?*�&� *!@�!C; *$$/� !� C� �$!'!*+"�%� &�*�";$*!;$� $� *!� @;�M!�$�
��C A!(!�� �A;�) *$D� "!&@!*+"�<�� D�J+!� CB�!) *B� C� (�;  � "!�(�*!AK
*�%� >!#$$/� @�$? &� C� �!'� ' � CB� ;DGA+D� @;!+AB� + ��<�� @ ;$A�&��>=�
@�<�� A� M$$�C!A�<�� +;!(�� @ +?!*$+A�<�� $'C +A*D"!� &�M*�+AHG� ��F�
�5� +&� $� + ��<�/� (J��C!A�=+ ��<�� +$;H*�� $'C +A"�C$+A�<�� @ +?!*$"!�
+� &!;�&�M*B&$� @��+;�D&$� + �BE� $'C +A"�C$+ABE� <;$*6

�!� �$;D'$*+"�%� "�+ � �A;�) *$D� *$)* <�� "!&@!*!� 8��� 05� &:� +�K
+A�DA�C� �+*�C*�&� $'� "�*<;�& �!A�C� +� @��+;�D&$� $'C +A*D"�C/� !� C �E* <��
"!&@!*!� 8��� 30�� &:� F $'� $'C +A*D"�C/� & �< ; %� $� <;$*6

	!"$&� �(�!'�&/� '�*!� �A� �$!'!*+"�%� &�*�";$*!;$� ��� @;�M!�$� ��C K
A!(!�� DC;D A+D� "!"� (B� @��& )JA�?*�%� 8@ � E��*�%:� & )�J� �J+!��=�
�*C$?$*+"�%� *!;�) **�%� &J;H��%/� <� � �A;�) *$D� "!&@!*!� �!'C$AB� C�
�+*�C*�&� C� "!�(�*!A*�%� >!#$$/� $� 	 *<$*+"�=� I(!�&!"+"$&� !*A$";$=�
*��$ &� $� �$'$*+"$&� +$*";$*��$ &/� <� � LA$� �A;�) *$D� @� �+A!C; *B�
C�� >;$I C�%� >!#$$6

�� �A�(�!**BE� *!&$� $'� �A� ;H*BE� �(*!) *$%� �(�! '#!E� @����� "!&=�
&!*+"�<�� D�J+!� �6� �6� �<!;!��C�%� $� 46� �6� �!& ��C�%� *!%� *B� $� �@� K
� ; *B� +; �JGM$ � >��&BT� & '( ) (*+, - . / - / � RŒ� ™f6�/+1/ � 8 ˜ | v • � }6:/� &2

52





c

� I � # J

•y6y6y•c5

9

0 )

l( ����$

IK � % � �

� �� � � � � � � ��

� ��� �� 336� �E &!� +�@�+A!*;+@@D� & ; �CBE� �A; � )  *$%� + C � �=C�+A�?*�<� � +";�*!� � ! ; �<�
� !C" ! ' !

�� � �$'C +A*D"$N�� �F� $ 'C  +A* D "$ � @  + ? ! * $ +AB  N�� �F� $ 'C  + A* D " $ � @  + ? ! * $ +AB  � +� < ! ; H " � % N�  c� F� $ 'C  +A* D " $ �
+� <!;H"�%N� d �F� $ 'C  + A* D "$ � " � $ + A ! ; ; $ ?  + " $  N � � F <;$* B � @  + ? ! * $ +AB  N� �� � � <&$*B� @ 'C +A" �C$ + AB  N�� � = = �
<6bI*B� &  �<  ;$+AB  N� � �F� < ;$ * B � +� < ! ; H " � % N� � � F <;$* B N� c c � F� < ;$ * B � @  + ? ! * $ +AB  � +� < ! ; H " � % N��� � F�
& �< ;$N� ��� � � &  �<  ; $ � @ 'C +A" � C$ + AB  N� ��� � � &  �<  ; $ � @  + ? ! * $ +AB  N� �� � F�@ +"$N� �� �F� @ +"$ � +� < ! ; H K
"�%N��� �F� @ +"$ � &  � <  ; $ +AB  N� �� � F� @ +"$ � < ; $ * $ +AB  N� �� � F� @  + ? ! * $ "$ N� �� �F� @  + ? ! * $ " $ � @'C +A" �@$+AB �N�
� � � �AJ> �< $@B � @ � � � �B N� � � � �AJ > � <  @ @ B  � $ 'C  + A* D "$ N��� �F� A J > � @ + + ? ! $ * " $ N k FC J ; " ! * � <  * * B  � @� � � � B

51



+,F(8/ � 8 — P f S R : / �&007)1'0- / � F ' ( ) , ' ( 8 / � 8 ¡ • f 6 : / � &2� 981,A(*1881+/�
8 e | v • } 6 : / � e6� & '( )0F1+0- / � 61 ' '1+0� s�S�ˆ�ˆ6

��M*�+AH� �A;�) *$%� "!&@!*+"�<�� D�J+!� C� G)*�%� $� G<�='!@!�*�%�
?!+ADE� �(;!+A$� 8<��B� ] !E�!<� $� �B'B;"!D:� "�; (; A+D� C� @� � ;!E�
1�F 035� &/� !� C� + C �*�%� $� G<�=C�+A�?*�%� �*!� ��+A$<! A� 35�F���� &6

�A;�) *$D� "!&@!*+"�<�� D�J+!� I$��"�� �!'C$AB� A!")  � C� ] &!E$=�
@�=��(B+A!*+"�%� �(;!+A$6� �! ' �  'B� LA$E� �A;�) *$%� '� +H� $'J? *B� C�
�!%�*!E� <��� � ) !&!; � !</� 	G�>!/� �J'!*/� J� + ; *$%� ��?$&!*/� �C!EB;/�
� �!�$;H/� � !�!D'/� �&($';D�6� ��?A$� C+ � �!'� 'B� @� �+A!C; *B� >;$=�
I C�%� >!#$ %6

�A;�) *$D� *$)* <�� "!&@!@!� �A;$?!GA+D� �A� @ +A��#C A*�%� A�;M$�
+!*A�*+"�<�� D�J+!� �A+JA+AC$ &� @��+;� C� "�!+*BE� $� (J�BE� <;$*6

�A;�) *$D� "!&@!*+"�<�� D�J+!� �$(�!�+"�<�� @��<$(!� �? *H� +E��*B�
+� A!"�CB&$� �$'$@+"�%� '�*B� $� @� �+A!C; *B� �$A&$?*B&� ? � ��C!*$ &�
+ �BE/� (J��C!A�=+ �BE� <;$*/� + �BE� & �< ; %/� + �BE� A� M$*�C!ABE� $'C K
+A*D"�C� $� $'C +A"�C$+ABE� @ +?!*$"�C6

�!� <�� � �$(� ! � � �A;�) *$D� *$)* <�� "!&@!*!� &�M*�+AHG� 1�F15�&�
+�+A�DA� $'� ? � �JGM$E+D� A &*�=' ; @BE� <;$*� $� + �BE� @ +?!*$+ABE� $'K
C +A*D"�C/� @ � E��DM$E� C� @���IC � D�J+!� C� & ;"�<!; ?@B%� "�*<;�& K
�!A/� !� 7�F2�=& A��C!D� A�;M!� C �E* <�� "!&@!*!� CB�!) *!� ? � ��C!K
*$ &� <;$*/� $'C +A*D"�C� $� &$"��"�*<;�& �!A�C6

�!� C�'CBI **�+ADE� �J'!* � $� 	G�>!� �A;�) *$D� "!&@!*+"�<�� D�J+!�
+A!*�CDA+D� (�;  � @ +?!*$+AB&$T� C� �!'� ' � ?!+A�� C+A� ?!GA+D� @��+;�$�
@ +?!*$"�C/� !; C��;$A�C/� � �"�� $'C +A*D"�C6� ��;$? +AC�� $� &�M*�+AH�
�A� ;H*BE� @ +?!*BE� $� "!�(�*!A*BE� @��+;� C� +� + C ��='!@!�!� 8<��B�
	G�>!/� �J'!*:� *!� G<�=C�+A�"� 8�!�!D'/� �&($';D�:� '!& A*�� JC ;$?$K
C!GA+D6� ��M*�+AH� $E� $*�<�!� ��+A$<! A� ��F5�� +&/� !� +J&&!�*!D� &�MK
*�+AH� @ +?!*BE� @����� +�+A!C;D A� 05F3�� &� 8+&6T6b�$+6� 0� $� 02:6

�A;�) *$D� "!&@!*+"�<�� D�J+!� C� ^ *A�!;H*�&� $� Y)*�&� ��(B+A!* �
$� C� G)*�%� @�;�+ � ] &!E$@+"�<�� �!%�*!� '!"�BAB� &�M*�%� A�;M %� @!=�
; �< @=@ �< *�CBE� $� & +A!&$� ? AC �A$?*BE� �(�!'�C!*$%6� �� *!;$?$$�
LA$E� �A;�) *$%� C� @�<�J) **BE� �!%�*!E� &�)*�� +J�$AH� @�� *!E��"!&�
$E� C� +�+A!C � +�@�?*�%� (� "?$$� <�D' CBE� CJ;"!*�C� LA�%� �(;!+A$6

	!"$&� �(�!'�&/� �A;�) *$D� "!&@!*+"�<�� D�J+!� C� @� � ;!E� ] &!=�
E$*�=��(B+A!@+"�%� �(;!+A$� CB�!) *B� C� �CJE� >!#$DET� C� + C �*�%� $�
+ C ��=C�+A�?*�%� ?!+ADE� C� <;$*$+A�=@ +?!*�%� +� � �"$&$� @��+;�D&$� $'K
C +A*D"�C/� !� C� G)*�%� $� G<�=C�+A�?*�%�F�C� "!�(�*!A*�=@ +?!*$+A�=<;$K
*$+A�%� +� @� �(;!�!*$ &� $'C +A*D"�C6

�! ' �  ' � "!&@!*+"�<�� D�J+!� ] &!E$*�=��(B+A!*+"�%� �(;!+A$� E!K
�!"A �$'J A+D� @�$+JA+AC$ &� +; �JGM$E� >��!&$*$> �T� &007)1'0- / � F'(C
), '(8/ � 8 ¡ • f 6 : / � &'() ( *+, - . / - / � + (81**/ � 8 e P f v R … : / �L '/ - ( �F '( ) �, '0-/� /.1+@ �
<, '0- (0A18� 8¡� ™ b ™ R f : / �&007)1'0- / � *1881+/� e | v • } 6 � $� ��6

��M*�+AH� �A;�) *$%� "!&@!*+"�<�� D�J+!� "�; (; A+D� C� �? *H� (�;HK
I$E� @� � ;!E6� �$*$&!;H*!D� &�M*�+AH� 805�F3��� &:� �A& ?! A+D� C� + =�
C �=+ C ��='!@!�*�%� ?!+A$6� ��� & � � �C$) *$D� C� C�+A�"=G<(=C�+A�?*�&�
*!@�!C; *$$� �*!� '!& A*�� JC ;$?$C! A+D� $� C� # *A�!;H*�%� ?!+A$� � C �K
*�<�� ��(B+A!*!� ��+A$<! A� �5�� &� 8<��!� �J ' !* :/� 3O�� &� 8+ ;6� �$;H&$;$:/�
�5�� &� 8<��!� 	G�>!:/� �3�� &� 8��;$*!� �6� W$"$;?!%:6

�A;�) *$D� "!&@!*+"�<�� D�J+!� �(*!)!GA+D� @!� * "�A��BE� J?!+A"!E=�
C�+A�?@�%� ?!+A$� G)*�<�� +";�*!� ��;HI�<�� � !C"!'!6� �! ' �  'B� $E� *!&$�
$'J? *B� @�� � "!&� �G�)$?!%/� 	!;B+A!*?!%/� *!� <�� � � !;! �) /� C� + ; K
*$DE� � &$�?$/� �C!EB;/� �$!; ;B� 8+&6� �$+6� 0� $� 01:/� <� � �*$� @� �+A!C; *B�
? � ��C!*$ &� + �BE/� A &*�=+ �BE� $'C +A"�C$+ABE� <;$$/� + �BE� A� M$K
*�C!ABE� $'C +A*D"�C� $� & �< ; %� +� * (�;HI$&$� @��+;�D&$� @ +K
?!*$"�C6� ��M*�+AH� �A;�) *$%� "!&@!*+"�<�� D�J+!� C� �!%�* � �6� �G�)$K
?!%� �05� &6

�� '!@!�J� C� �!'� ' � "!&@!*+"�<�� D�J+!� ?$+;�� $� &�M*�+AH� "!�(�K
*!A*BE� @����� '!& A*�� JC ;$?$C!GA+D� $� C� �!%�* � + ;6� 	!;B+A!*� 8@��
%L



�6� 	!;B+A!$?!%:� xQ� CB�!) *� C� �+*�C*�&� $'C +A*D"!&$� $� & �< ;D&$�
+� &!;�&�M*B&$� @��+;�D&$� <;$*6

�!@!�*  � + ;6� 	!;B+A!*� �A;�) *$D� *$)* <�� "!&@!@!/� @� �+A!C; *K
*B � >;@I CB&� ? � ��C!*$ &� $'C +A*D"�C/� & �< ; %� $� <;$*/� �@$+!*B�
*!&$� @�� �6� �E�E?!%6� �'C +A*D"$� + �B /� ) ;A�C!A�=+ �B � +;!(�� @ +?!K
*$+AB � @� +;!(�� A� M$*�C!AB 6� ��M*�+AH� �A� ;H*BE� @;!+A�C� "�; (; A+D�
�A� �/5� ��� 0� &6

�!�(�*!A*B%� �!'� '� "!&@!*+"�<�� D�J+!� *!&$� $'J? *� @�� �6� �'�!A=�
?!@/� J� + ;6� �*!;;B/� <� � �*� +;�) *� + �B&$/� +C A;�=+ �B&$� +$;H*�� A� K
M$*�C!AB&$� $'C +A*D"!&$6� �� �! '� ' � C+A� ?!GA+D� @��+;�%"$� @ +?!*$K
"�C/� @ +?!*$+ABE� $'K
C +A*D"�C� $� + �BE� <;$*6

�!&@!@+"$%� D�J+�
I$��"�� �!'C$A� C� + C K
��=C�+A�?*BE� @� �<��HK
DE� �!;�<�� � !C"!'!/�
�+�( **�� C�  <�� # *AK
�!;H*�%� $� G<�=C�+A�?K
*�%� @�<�J) **BE� ?!+K
ADE/� !�A!")  �C� @� � ;!E�
�!E$? C!*+"�%� ����6
�'J? *� �*� J� + ; *$%�
�!I+!;!E;B/� W*��!=�
E!@;B/� �G<D�;@/� ]!&=�
E��/� �!�E!@JA/� �!�!=�
<@'/� �!��!" �A/� ���!=�
@�E/� �!�AJ@@/� �!I=�
$ @+!;;B/� *!� <��!E�
0T; @+JA @ /� �*;;$A @ /�
@�� � "!&� �G�!"?!%/
� �!@H?!%6� �*� C+"�BA�
A!") � +A�J"AJ�$�="!�=�
A$��C�?@B&$� $� @�$+"�=�
"�CB&$� +"C!)$*!&$� @!� @;�M!�DE� �!; ;D�=	!J'/� �G;;G�)!/� � �!*�C+"�
*� ��6� 8+&6� �*+6� 0:6

�� �!%�* � + ;6� � ! I+!;!E;B� �A;�) *$D� "!&@!*+"�<�� D�J+!� @� �K
+A!C; *B� +$;H*�� *'C +A"�C$+AB&$� $� @ +?!*$+AB&$� <;$*!&$6� �� C�+A�?K
*�&� *!@�!C; *$$� C� �!'� ' � "�;$? +AC�� $� &�M*�+AH� *'C +A"�C$+ABE� @ +K
?!*$"�C� $� $'C +A*D"�C� @�+A @ **�� JC ;$?$C!GA+D6

�� �!%�* � + ; *$%� �G<D�;$� $� ]!&E��� �!'� '� +;�) *� C� �+*�C*�&�
"!�(�*!A*B&$� @����!&$6� 	�;H"�� J� + ;6� WB��!E!@;B� C� C �E* %�  <��
?!+A$� C+A� ?!GA+D� CJ;"!*�< **B � @����B� 8+&6� �$+6� 33:6

�!� <�� � �; @+JA @ � �!'� '� @� �+A!C; *� @;�A*B&$/� @ ;$A�&��>*B=�
&@� $'C +A*D"!&$/� ? � �JGM$&$+D� +� ( *A�*$A�CB&$� <;*@!&$6� �� �! ' �  K
' � C+A� ?!GA+D� A!") � "�J@*�' �*$+AB � $'C +A"�C$+AB � @ +?!*$"$/� @ +K
?!*$+AB � $'C +A*D"$� $� & �< ;$6

�� ��;$* � �6� �G�!"?!%� 8+ ;6� W!%" *�:� �! '� '� "!&@!*+"�<�� D�J+!�
@� �+A!C; *� @ ;$A�&��>$B&$� +$;H*�� A� M$*�C!AB&$� $'C +A*D"!&$� +�
A�@"$&$� @��+;�%"!&$� ' ; *�C!A�=+ �BE� )$�*BE� <;$*6� ���+; )$C!*$ �
"!&@!*+"�<�� D�J+!� +� '!@!�! � @!� C�+A�"� @�"!'BC! A/� ?A�� ?$+;�� $� &�MK
*�+AH� @��+;� C� <;$@� C� J"!'!**�&� *!@�!C; *$$� JC ;$?$C!GA+D6� 	!"/� @��
��;$* � �6� � �!*H?!%/� C� �!%�* � + ;6� �6� �<�)!" *�� �!'� '� "!&@!*+"�<��
D�J+!� @� �+A!C; *� + �B&$/� +C A;�=+ �B&$� @ ;$A�&��>$B&$� +$;H*��
A� M$*�C!AB&$� $'C +A*D"!&$� 8�$+6� 3�:� $� @;!+A!&$� + �BE� A� M$*�C!K
ABE� & �< ; %� +� @��+;�D&$� + �BE/� ' ; @�C!A�=+ �BE� <;$$/� &�M*�+AH� "�K
A��BE� $*�<�!� ��+A$<! A� �/5� &6

�� �!%�* � + ;6� �!�E!@JA/� �!+@�;�) **�&� C�+A�?*  � �6� �<�)!" *�!/�
�!'� '� +;�) *� ? � ��C!*$ &� + �BE/� +C A;�=+ �BE� @ ;*A�&��>$BE� +$;H*�

70

�$+6� � � �� � 'C +A*D"$� " !&@!*+" �<� � D�J+!/ � + ;6� UU6� �<�=�
) ! "  �@��



A� M$*�C!ABE� $'C +A*D"�C� $� ' ; *�C!A�=+ �BE� )$�*BE� <;$*� &�MK
*�+AHG� ��� 7�� +&6

�� C�+A�"J� �A� + ;6� �!�E!@JA/� C� �!%�*!E� + ; *$%� � !�!<$'� $� � !��!K
" �A/� �!'� '� "!&@!*+"�<�� D�J+!� +*�C!� & *D A+DT� ?$+;�� $� &�M*�+AH�
<;$*$+ABE� @��+;� C� '� +H� '!& A*�� J& *HI!GA+D6� 4� + ;6� � !�!<$'� �(*!K
) *B� A�;+A�+;�$+AB � +$;H*�� A� M$*�C!AB � $'C +A*D"$� "!&@!*!6� �� '�* �
� !�!<$'�F�� ! � � !" �A� C �E*DD� ?!+AH� �! '� '! � "!&@!*+"�<�� D�J+!� @� �K
+A!C; *!� ? � ��C!*$ &� $'C +A*D"�C/� $'C +A"�C$+ABE� @ +?!*$"�C� $� <;$*6�
��M*�+AH� D�J+!� '� +H� ��+A$<! A� 3O�F���� &6

�� LA$E� �A;�) *$DE� �6� �6� �;$ CB&/� �6� �6� �;$ CB&� $� �6� �6� �!& �=�
'!� � 8015O:� �(*!�J) *!� $� �@� � ; *!� E!�!"A �*!D� �;D� "!&@!*+"�<��
D�J+!� >!J*!T� L / .5MA08. ,8 � '1< /E0� ˜ f x v v 6 / � B-( .1+/7 ,8� +1F, ' /+08 � •f ˆ6 / �
B-2� ) / '*0. ,8 � �� ��R�•� }6/� B-� A1.0901-8� Š�S�006� $� ��6

�A;�) *$D� "!&@!*+"�<�� D�J+!� I$��"�� �!'C$AB� C� �!�AJ*$*+"�&�
+$*";$*��$$� $� @�$; <!GM$E� �!%�*!E6� �*$� �(*!)!GA+D� �"�;�� + ; *$%�
�!�AJ@$/� ���!<GE/� ��!&��A/� * �!; "�� �A� <��B� �<�!&/� *!� <�� � W $;=�
�!<� $� C� ��J<$E� & +A!E6

�� �"� +A*�+ADE� <��B� �!�AJ*$� "!&@!*+"$%� D�J+� @� �+A!C; *� C� �+K
*�C*�&� "!�(�*!A*B&$� @����!&$6� ����(*B%� ) � �!'� '� $'J? *� *!&$� C�
�!%�* � + ;6� �!IC %+!;;B� �) !( � !$;H+"�<�� �!%�*!6

��'�!+A� �A;�) *$%� C� �!�AJ*$*+"�&� +$*";$*��$$� J+A!*!C;$C! A+D�
C� �+*�C*�&� +; �JGM %� >!J*�%� 8�@� � ; *$D� Z6� �;$G;;!� $� �6� �6� �J'K
* #�C�%:T� N1+-1,0'0-/ � )+(--0 � ‚ R | v v / � ? /+88( -1 ' ' / � (OM.( - / � 8 ‚ R | v v : / �
& '() (*+, - . / - / � †‡6�' / 99 /+1- *0� �� <���o�–6� \A$� �A;�) *$D� '!� @�+; �*$ �
<��B� @����(*�� $'J? *B� A!")  � �6� �6� � !& �='!� � $� �6� �6� �;$ CB&�
80172:� $� C�� &*�<$E� �!%�*!E� CB� ; *B� *!� �+*�C!*$$� E!�!"A �*�%�
>!J*B6

	!"$&� �(�!'�&/� �A;�) *$D� "!&@!*+"�<�� D�J+!� C� + C ��=C�+A�?*BE�
@� �<��HDE� �!;�<�� � !C"! ' ! � @� �+A!C; *B� C� "!�(�*!A*�%� >!#$$� $� @�K
<�J)!GA+D� C� + C ��=C�+A�?*�&� *!@�!C; *$$6� \A�� �! A� �+*�C!*$ � +?$K
A!AH/� ?A�� C� b@� � ;!E� @;�M!� %� �@�=�!I$�/� � !>A!;!*/� ]$�C!*;B/� ��=�
C A;D�/� �<�)!( �B/� ��+A6� �<�)!( �B� "!&@!*+"$%� $*A �C!;� �!'� '!�
(J� A� @� �+A!C; *� C� (;!<�@�$DA*�%� "!�(�*!A*�%� >!#$$6

�� # *A�!;H*�%� ?!+A$� �!;�<�� � !C"! '! � "!&@!*� $&  A� �A*�+$A ;H*��
�<�!*$? **� � �!+@��+A�!* *$ 6� ��� �!**B&� \6� ]6� ]$E!;$( %;$� 80179:/�
C� C�+A�?*�&� @ �$";$$!;H*�&� '!&B"!*$$� �!�!(!E+"�<�� !*A$";$*��$D/�
G)*  � <��B� �$'J;�/� LA$� �A;�) *$D� �(M %� &�M*�+AHG� 05�� &� @� �+A!CK
; *B� C� �+*�C*�&� $'C +A*D"!&$6� ����(*�%� ) � >!#$ %� E!�!"A �$'JGA+D�
�A;�) *$D� "!&@!*+"�<�� D�J+!� $� C� �!�B(!($*+"�&� $� ��?!'+"�&� +$*=�
";**��$DE6

�� �!>!*+"�&� !*A$";$*��$$/� @�� �!**B&� �6� �6� � *<!�A *!� 80151:/�
"!&@!*+"$%� �!'� '� &�M*�+AHG� �"�;�� 95F97� &� @� �+A!C; *� ? � ��K
C!*$ &� ( ;BE� $� "�!+*BE� @ ;$A�&��>*BE� A� M$*�C!ABE� $'C +A*D"�C� $�
& �< ; %� +� 1=& A��CB&� @;!+A�&� "�!+*�<�� AJ>!� C� +� �* %� ?!+A$� $� @ +K
?!*$+A�<�� ��<!*�< **�=�(;�&�?*�<�� $'C +A*D"!� J� "��C;$6� �� @����!E�
�6� �6� � *<!�A *�&� *!%� *B� &*�<�?$+; **B � E!�!"A �*B � >��&BT� B-(C
.1+/7 ,8� /D1+) /0AE/ -1-808� _ • S R y / �B-2� 0-06*(*(+� ‚ R Q Q ™ / / �&/ '1( ' / � 81-(@ �
-1-808� • f ˆ 6 � $� ��6

��M*�+AH� "!&@!*!� '!& A*�� JC ;$?$C! A+D� "� G<�=C�+A�"J� $� C� �!%�K
* � + ;6� �!IC %+!;;B� ��+A$<! A� �25� &6

�� �!E$? C!*+"�%� �� ��� "!&@!*+"$%� D�J+� $&  A� �<�!*$? **� � �!+K
@��+A�!* *$ � $� @� �+A!C; *� $'C +A*D"!&$/� @ +?!*$+AB&$� <;$*!&$/� !�K
<$;;$A!&$� $� @ +?!*$"!&$6� ��� �!**B&� ]6� �6� �'$'( "�C!� 80170:/� *!$(�K
;  � @�;*B � �!'� 'B� D�J+!� *!(;G�!GA+D� C� �!%�* � + ; *$%� � A!&� 8@��
�6� � ) !<�$?!%:/� �G;$+A!*� $� � �& ? A!E6� �� *$E� ]6� �6� �'$'( "�CB&�
*!%� *!� +; �JGM!D� E!�!"A �*!D� "!&@!*+"!D� >!J*!T� B-( .1+/7 ,8 � vw6�
RŒ� ™f6�) / '*0. ,8 � ` x R • } 6 / � L81,A(HH(8*1+� . / , . /80. ,8� šS S f | /� P.50-(.(@�
+,8� vw6� $� ��6� ��M*�+AH� "!&@!*!/� @�� �!**B&� ]6� �6� �'$'( "�C!� 80170:/
��



&�M*�+AH� @;!+A�C� "�*<;�K
& �!A!� �A� ]!E�!<+"�%
'�*B� �� +A���*J� <��B� �B=� �/l�� 396� � 'C +A*D"$� $� & �< ;$� & !!+A�$EA+"�<� � D�J+!/�
'B;"!D� @�+A @ **�� JC ;$=� @;6�� �C  A ! ( ! �
?@C!GA+D6

��;  � @�;*B%� �!'� '� &!!+A�$EA+"�<�� D�J+!� $'J? *� C� �J�J<+"�%�
+I<";@*!;$6� �� +H� �@� +;�) *� + �B&$/� +C A;�=+ �B&$� @ ;$A�&��>$B&$�
$'C +A*D"!&$� $� & �< ;D&$/� + �B&$� & �< ;$+AB&$� <;$*!&$/� A &*�=+ �BK
&$� $'C +A"�C$+AB&$� @ +?!*$"!&$/� ? � �JGM$&$+D� +� ��C�;H*�� &�M*BK
&$� @;!+A!&$� "�*<;�& �!A�C/� +�+A�DM$E� $'� C!;J*�C� ��� 3F9� &� C� @�@ K
� ?*$" 6� �(M!D� &�M*�+AH� �!'� '!� '� +H� ��+A$<! A� 3O5F���� &6� � � $K
& �*�� C� A!"�%� ) � >!#$$� @��+; )$C! A+D� &!!+A�$EA+"$%� D�J+� C�
+ C �*�&� *!@�!C; *$$� C@;�AH� ��� 	 *<$$+"�%� <�D�B6

�� �J;JA�!<+"�%� $� WJ;H<D'$�+"�%� &J;H�!E� �!'� '� @� �+A!C; *� ? K
� �JGM$&$+D� $'C +A*D"!&$/� <;$*!&$/� & �< ;D&$� $� @ +?!*$"!&$� +� @;!+K
A!&$� & ;"�<�� $'C +A"�C@+A�<�� "�*<;�& �!A!6� ��*!"�� C� 	 *<**+"�&�
JM ;H � $� C� �$!'!&+"�%� &�*�";$*!;$� @;!+AB� "�*<;�& �!A�C� @�?A$� $+? K
'!GA/� !� "!�(�*!A*�+AH� �!'� '!� '!& A*�� JC ;$?$C! A+D6

�� 	 *<**+"�&� JM ;H � �@$+!*� �!'� '/� +�+A�DM$%� $'� * �!C*�& �*��
? � �JGM$E+D� + �BE/� ) ;A�C!A�=+ �BE/� @ +?!*$+ABE� $;$� & �< ;$+ABE�
$'C +A*D"�C� $� + �BE� @ +?!*$+ABE� <;$$6� �'C +A*D"$� +$;H*�� A� M$*�C!K
AB� $� & +A!&$� �!'���(; *B6� �� C �E* %� ?!+<$� �!'� '!� ?$+;�� *� &�M*�+AH�
@;!+A�C� "!�(�*!A*BE� @����� '!& A*�� JC ;$?$C!GA+D6

�!!+A�$EA+"$%� D�J+� C� @���(*�%� >!#$$� +�E�!*D A+D� C�� C+ %� �$!K
'!&+"�%� &�*�";$*!;$� $� @��+; )$C! A+D� ��� ��C A!(!�+"�%� +A�J"AJ�B�
8�$+6� 39:6

� C �*  � $� C� �J+!��=�@C$?$*+"�%� *!;�) **�%� &J;H� � �A;�) *$D�
� ! !+A�$EA!� CB�!) *B� + �B&$/� A &*�=+ �B&$� "� @"$&$� A �  M $ * � C ! A B K
&$� $'C +A*D"!&$� $� & �< ;D&$6� �� �! '� ' � C+A� ?!GA+D� A!") � &!;�&�MK
*B � @��+;�%"$� + �BE� "!�(�*!A*BE� <;$*� $� "�$C�+;�$+ABE� @ +?!*$"�C6�
��M*�+AH� D � J + ! � ' �  + H � 02�F0O�� &6� �J�D� @�� �  ' J ; H A ! A ! & � ( J �  * $ D /

7�

C� + C �*�%� (��A�C�%� ?!+A$� �!E$? C!*+"�%� &J;H�B� "�; (; A+D� �A� O�� ���
375� &/� C� # *A�!;H*�%� ?!+A$� &J;H�B�F� ���F9��� &6

�!!+A�$EA+"$%� D�J+6� �A;�) *$D� &!!+A�$EA+"�<�� D�J+!� I$��"�� � ! 'K
C$AB� *!� G<�=C�+A�?*�&� @�<�J) *$$� ��;HI�<�� � !C"!'! � $� * "�A��BE�
J?!+A"!E� �!;�<�� � !C"!'!6

�� ��$"!+@$%+"�=�J($*+"�%� �(;!+A$� �!'� '� � A!;H*�� $'J? *� *��
�(*!) *$D&� J� + ;6� �>J��)!/� @�� � "!&� � %C!?!%/� �D�B+J/� C� �!%�* �
+A6� �$A!;?!%/� *!� + C ��=C�+A�?*�&� "�B; � ��C A!(!�+"�%� +A�J"AJ�B/� @!�
<�� � �<(J�J*� $� ��J<$E� J?!+A"!E6� ]$��"�� �!'C$A� �*� $� C� ]!E�!<+"�%�
*� �J�J�+"�%� '�*!E/� !� A!")  � C� �!%�*!E� <��B� �B'B;"!D� $� C� �J+!��=�
�*C$?$@+"�%� *!;�) **�%� &J;H� � *!� @;�M!�DE� �;!&!� $� �J�!A/� <� �
C+"�BA� �!'C ��?*B&$�
+"C!)$*!&$6

�� ]!E�!<+"�%� '�* � @�
C� � !% �*  � <��B� �B'B;"!D�
� ! !+A�$EA� �(M %� &�MK
*�+AHG� 035� &� @� �+A!C; *�
+C A;�=/� ' ; *�C!A�=� $�
�;$C"�C�=+ �B&$/� +$;H*��
@ +?!*$+AB&$� <;$*!&$/�
+ �B&$/� �E�$+A�="��*?@ =�
CB&$� '��< *$B&$� $'C +AK
*D"!&$ � $� + �B&$/� !�A!")  �
+C A;�="��$?* CB&$� +$;HK
*�� $'C +A"�C$+AB&$� <;$K
*!&$/� & ;"�' �*$+AB&$�
@ +?!*$"!&$6� W$+;�� $



@���(*�%� ;$A�>!#$!;BG%� �+�, *��+AHG� E!�!"A �$'J A+D� �!'� '� �!!+AK
�$EA!� C� '�* � � ; !& !F �J�!A6� ��� �!**B&� +"C6� 05� 8$;6� � ; !& ! : /��!!+A�$EA�
@� �+A!C; *� C� �+*�C*�&� $'C +A*D"!&$� $� & �< ;D&$� +� @��+;�%"!&$�
!; C��;$A�C� $� <;$*6

�!�(�*!A*�+AH� &!!+A�$EA+"�<�� D�J+!� '!& A*�� JC ;$?$C! A+D� C� + =�
C �=+ C ��='!@!�*�&� *!@�!C; *$$� $� @;!C*�� @ � E��$A� C� "!�(�*!A*JG�
>!#$G� �!< +A!*!6� �� �@�;!<!GA/� ?A�� &!!+A�$EA+"$%� D�J+� C� A�%� ) �
>!#$$� (J� A� $� C� 	!;!($=�B'B;(J�J*+"�%� '�* � $� + C �*  /� !� A!") � %�
@�$(� )*�%� &��+"�%� @�;�+ � �!+@$%+"�<�� &��D6� ��*!"�� C� � � 	 � � 	 � � 	 � ��

$�&� *!@�!C; *$$� C� �!'� ' � �!!+A�$EA!� @�DC;DGA+D� @��+;�%"$� <;$*� *�
@ +?!*$"�C/� "�A��B � @�$�!GA� �!'� 'J� >;$I @���(*B%� E!�!"A �6

�!!+A�$EA+"$ � �A;�) *$D� �A*�+$A ;H*�� I$��"�� �!'C$AB� C� 	 *<$*=�
+"�=� I(!�&!"+"�&� !*A$";$*��$$� $� �$'$*+"�&� +$*";$*��$$/� <� � @� �K
+A!C; *B� "!�(�*!A*B&$� <;$*!&$� +� @��+;�D&$� <�!C ;$A�C/� @ +?!*$"�C�
$� @ +?!*$+ABE� $'C +A*D"�C6� �� + C �J� ?$+;�� $� &�M*�+AH� @;!+A�C� $'C +AK
*D"�C� JC ;$?$C!GA+D� $� C� @� � ;!E� ��C A!(!�+"�%� +A�J"AJ�B� $� �$!'!*=�
+"�%� &�*�";$*!;$� C�� >;$I C�&� �!'� ' � @� �(;!�!GA� @;!+AB� $'C +AK
*D"�C6� � C ��='!@!�*  � C� (!++ %*!E� +� �*$E� A ? *$%� � "� ]!(�!*?!%�
$� � %C!?!%� &�M*�+AH� �A� ;H*BE� @;!+A�C� $'C +A*D"!� ��+A$<! A�
0/5F3/�� &6

�� �$(�!�+"�%� '�* � �!!+A�$EA� @� �+A!C; *� A$@$?*B&� >;$I &6�
�� +H� +�E�!*$;$+H� �A;�) *$D� *$)* <�� �!!+A�$EA!� &�M*�+AHG/� @�� �!*K
*B&� �6� �6� �;$ C!� 80177:/� 22� &6

	!"$&� �(�!'�&/� C� ��$"!+@$%+"�=�J($*+"�%� �(;!+A$/� �$!'!*+"�%�
&�*�";$*!;$� $� @!� @;�M!�$� ��C A!(!�� &!!+A�$EA+"$%� D�J+� @� �+A!C; *�
C� "!�(�*!A*�%� >!#$$/� !� G)*  � $� G<�=C�+A�?*  �F�>;$I CB&� ? � ��K
C!*$ &� @����6

�A;�) *$D� &!!+A�$EA+"�<�� D�J+!� + C ��=C�+A�?*�<�� +";�*!� ��;HK
I�<�� � !C"!'! � >!J@$+A$? +"$� �E!�!"A �$'�C!*B� C +H&!� +;!(�6� �� @���K
�!E� $'J? **BE� *!&$� �!'� '�C� 46� �=� �!& ��C�%� �(*!�J) *B� +; �JGM$ �
>��!&$$$> �BT� &'()(*+,*0./ - / � .(-0./ � ž • S o R / � &2� +(81**/� ��!� <�v�R�J/�
L '/ - ( �F '( ) �, '0-/� / .1+<, '0- (0A18 � 8 ¡ ™ ™ R f : / �&007)1'0- / � 8*+0/ * /� 8 ¡•f6 : �
L81,A( *1O*, ' /+0/ � </+0/ -8� ‚�–�R�•�P� ‹/� Q +)0*1 ' ' / � /90. , ' / * / � s� +�•�0� |� }�ˆ6

�� ] &!E$*�=��(B+A!*+"�%� �(;!+A$� �A;�) *$D� &!!+A�$EA+"�<��
D�J+!� �(*!)!GA+D� C� + C �*�%� '�* 6� �� �!!+A�$EAJ� '� +H� �A*�+$A+D� C �EK
*DD� @�;�C$*!� !<(J�J*+"�%� +C$AB/� E!�!"A �$'JGM!D+D� C� �+*�C*�&� +C AK
;�%� �"�!+"�%� @����6� ��+;�%*B � �!'� 'B� LA$E� �A;�) *$%� *!&$� $'J? K
*B� C� G<�='!@!�*�%� 8+ ;6� �C!EB;/� �*< E!�!*/� ��*!E" *�:� $� G)*�%�
8<��B� b�G�>!/� �J'!*/� U� �!�$;H/� � !(!*�!<� $� ��6:� ?!+ADE� � C �*�<�� ��=�
(B+A!*!� 8+&6� �%+6� 02:6

�� G<�='!@!�*BE� �!%�*!E� &!!+A�$EA+"$%� D�J+� +;�) *� ? � �JGK
M$&$+D� +C A;�=+ �B&$� $'C +A"�C$+AB&$� @ +?!*$"!&$/� @ +?!*$+AB&$�
$'C +A*D"!&$� $� + �B&$/� ' ; *�C!A�=+ �B&$� & �< ;$+AB&$� <;$*!&$�
$� @ +?!*$+AB&$� & �< ;D&$6� �� C �E* %� ?!+A$� �!'� '!� C+A� ?! A+D�
(�;  � A�*"� � ? � ��C!*$ � LA$E� �!'*�C$�*�+A %� @����� $� "!�(�*!A*BE�
<;$$6

�� G)*�&� $� G<�='!@!�*�&� *!@�!C; *$DE� &�M*�+AH� @ +?!*$+ABE� *�
"!�(�*!A*BE� @;!+A�C� +$;H*�� C�'�!+A! A6� 4� + ;6� �C!EB;� &�M*�+AH� $'C K
+A"�C$+ABE� @ +?!*$"�C� $� @ +?!*$+ABE� $'C +A*D"�C� +�+A!C;D A� 95F5��&6�
�� +H� ) � C� �+*�C!*$$� �A;�) *$%� �!!+A�$EA!� '!; <! A� @;!+A� "�*<;�K
& �!A!� &�M*�+AHG� 5� +&6� �� C�+A�"J� $� G<�=C�+A�"J� 8<��!� �J'!*/� + ; K
*$D� �$;H&$;$/� � %A @ � $� ��6:� �!'� '� &!!+A�$EA+"�<�� D�J+!� @�+A @ *K
*�� +A!*�C$A+D� <;$*$+AB&6� �� �A;$?$ � �A� @��+A$;!GM$E� +!*A�*="!&@!$=�
+"$E� �A;�) *$%� �!'� '� �!!+A�$EA!� E!�!"A �$'J A+D� '*!?$A ;H*B&� JC K
;$? *$ &� @��+;� C� @ +?!*$"�C� $� !; C��;$A�C/� "�A��B � *!$(�;  � I$K
��"�� �!'C$AB� C� �!%�* � + ; *$%� �C!EB;/� �*< E!�!*/� ��*!E" *�/� � =�
�!�$;H� $� C� ��J<$E� & +A!E� 8�$+6� 35:6� �� LA$E� �!%�*!E� &�M*�+AH� D�J+!�
��+A$<! A� �55� &6
79



� C �*  /� C� �"� +A*�+ADE� + ; *$$� ���!A/� � �*�W*� $� C� C �E* &� A K
? *$$� �6� �$�+!<!A?!*/� �!!+A�$EA� @� �+A!C; *� +C A;�=+ �B&$� <;$*!&$�
+� A�@"$&$� @��@;!+A"!&*� + �BE� A� M$*�C!ABE� $'C +A*D"�C/� @ +?!*$+ABE�
$'C +A*D"�C� $� $'C +A"�C$+ABE� @ +?!*$"�C6� ��M*�+AH� D�J+!� '� +H� * �
@� CBI! A� 7�F75� &6� �� �$(�!�+"�@� '�* � �! '� 'B� �!!+A�$EA!� +;�) *B�
? � �JGM$&$+D� + �B&$/� A &@�=+ �B&*� $*�<�!� +C A;�=+ �B&$� $'C +A*�X�
C*+AB&$� <;$*!&$/� +C A;�=+ �B�*� A� M$*�C!AB&$� $'C +A*D"!&$/� � �<(=�
;*&@� @�+ �B&$� $'C +A"�C$+AB&$� "�@C�+;�*+AB&$�@ +?!*$"!&$6� ��M*�+AH�
D�J+!� '� +H� * @�;*!D� *� * � @� CBI! A� 55F7�� &� �� (!++ %* � �6� W$"$;=�
?!*� $� C�+A�?*  � C� (!++ %* � �6� �D�B+J/� @!� <��!E� ]!E!@�!</� �<(J�J@/

�$+6� 356� � '@ +A&D"@� &!!+A�$EA+"�<� � D�J+!/ � + ;6� �&< E!�!$

�;HEB�!</� C� �&($';D�+"�@� &J;H� � $� G)*  � C� �!'� ' � � ! ! +A� $EA! � *!K
(;G�! A+D� JC ;$? *$ � ?$+;!� $� &�M*�+A$� "!�(�*!A*BE� $� @ +?!*$+ABE�
@����6� ��� *!;$?$G� C� +�+A!C � @����� +�@�?*�%� (� "?$$� <�D' CBE� CJ;"!K
*�C� ^ *A�!;H*�<�/� Y)*�<�� ��(B+A!*!/� G)*�%� @�;�+B� ] &!E$*+"�<��
�!%�*!� @� �*)$ "J�*@+"�%� � @� ++$$� J+A!*!C;$C! A+D� @�+A @ **� � JC K
;$? *$ � "�;$? +AC!� @� &�M*�+A$� @;�A*BE� A� M$*�C!ABE� $'C +A*D"�C� $�
@ +?!@*"�C� C� G)*�&� *!@�!C; *$$6

	!"$&� �(�!'�&/� &!!+A�$EA+"$%� D�J+� *!� G<�=C�+A�?*�&� @�<�J) *$$�
��;HI�<�� � !C"!'! � CB�!) *� C� �CJE� >!#@DET� C� + C �*BE� �!%�*!E� @� K
�(;!�!GA� <;$*$+AB � @����B/� !� C� G)*BE� 8Y)*B%� *� ^ *A�!;H*B%� ��=�
(B+A!@/� ] &!E$@+"*%� �!%�*:� F�$'C +A*D"$6

��M*�+AH� � ! !+ A� $EA! � @'& @?$C!6� �� G<�='!@!�*BE� �!%�*!E� 8+ ; K
*$D� �C!EB;/� �@< E!�!*/� ��*!E" @�:� �*!� "�; (; A+D� C� @� � ;!E� 3��F�
�55� &/� !� C� + C ��=C�+A�?*BE� $� G<�=C�+A�?*BE� 8� "$� �D�B+J/� W$"$;?!%�
@� ��6/� <��!� �*(�! �:� F� 0��F35�� &6

�!� G)*�&� +";�* � ��;HI�<�� � !C"! '! � �A;�) *$D� &!!+A�$EA+"�<��
D�J+!� $& GA� �? *H� �<�!*$? **� � �!+@��+A�!* *$ 6� �*$� J+A!*�C; *B�
*!� & )�J� ?H � �E+J?!%�F��E�E?!%/� G)*  � �!*�!&+"�%� '�*B6� �!$(�;  �
@�;*B � �!'� 'B� *!&$� $'J? *B� @�� ww6� �G�)$?!%� $� 	!;B+A!@?!%� 8+&6�
�$+6� 01:/� <� � �*$� @� �+A!C; *B� ? � ��C!*$ &� + �BE/� ( ; +�C!A�=� $�
��'�C!A�=+ �BE� 8C� '!@!�*�%� ?!+A$:� @ ;$A�&��>*BE� & +A!&$� & �< ;$+K
ABE/� +$;H*�� A� M$*�C!ABE� $'C +A*D"�C/� + �BE� $'C +A"�C$+ABE� @ +?!*$K
"�C� $� &!;�&�M*BE� @��+;� C� ' ; *�C!A�=+ �BE� <;$$6� �; ��C!A ;H*�/� �A�
� C �*�<�� ��(B+A!*!� "� '!@!�*�&J� �!'� '� +$;H*�� �(�<!M! A+D� "!�( �K
*!A*B&$� @����!&$6
5� ����� � 75



�; �J A� �A& A$AH/� ?A�� "� '!@!�J� $� G<�='!@!�J� �A� <��B� � !; ! � ) � ?$+;��
$� &�M*�+AH� @;!+A�C� $'C +A*D"�C� '!& A*�� JC ;$?$C!GA+D6� Y)*  � <��B�
� ! ; ! � ) � �A;�) *$D� &!!+A�$EA+"�<�� D�J+!� *!(;G�!GA+D� C� �!+"!;H+"�&�
@�"��C /� <� � �*$� @� �+A!C; *B� $'C +A*D"!&$/� & �< ;D&$� $� <;$*!&$6�
��� �6� �$��$&!*?!%� &!!+A�$EA+"$%� D�J+� CB�!) *� "!�(�*!A*�%� >!#$ %�
+� &�M*B&� @;!+A�&� (!'!;H*�<�� "�*<;�& �!A!� C� �+*�C!*$$/� A�!*+<� ++$CK
*�� '!; <!GM %� *!� �!'&BA�%� @�C �E*�+A$� + *�&!*!6� �$)*DD� ?!+AH� �! 'K
� '!� @� �+A!C; *!� +C A;�=+ �B&$� +;�$+AB&$� +$;H*�� A� M$*�C!AB&$�
$'C +A*D"!&$� +� +!*A$& A��CB&$� @��+;�D&$� )$�*BE� A &*�=+ �BE� <;$*6�
�? *H� � �"�� C+A� ?!GA+D� +!*A$& A��CB � @;!+AB� + �BE� $� ' ; *�C!A�K
+ �BE� )$�*BE� <;$@6

�$��$&!$?!%+"$%� �!'� '� �!!+A�$EA!� E���I�� +�@�+A!C;D A+D� +� A!K
"�CB&� �!;�<�� � !C"!'!6� \A�A� >!"A� �! A� �+*�C!*$ � @� �@�;!<!AH/� ?A��
$� C� �J�$*+"�%� � @� ++$$� �!'� '� * � $'& *D A+D6� ��'�!+A� �A;�) *$$�
&!!+A�$EA+"�<�� D�J+!� *!� G)*�&� +";�* � J+A!*!C;$C! A+D� *!;$?$ &� E!K
�!"A �*BE� >��!&$*$> �T� &'()(*+,*0. / - / � .(-0./ � ž • S o R / �&2� RŒ� ™f6�/+1/ �
8 e | v • � }6:/� & '( )0F1+0- /� RŒ6� ™f6�61' '1+0� s� |� ˆ� ˆ6� $� ��6

�(M!D� &�M*�+AH� D�J+!� @�� �6� �G�)$� ��+A$<! A� 3O�� &/� !� J� <��B�
� ! ; ! � ) �F�35�� &6

�!�(�*!A*�=@ +?!*$+AB � �A;�) *$D� &!!+A�$EA+"�<�� D�J+!� G)*�<��
+";�*!� ��;HI�<�� � !C"! ' ! � �!+@��+A�!*DGA+D� C� G)*�&� *!@�!C; *$$� +�
@�+A @ **B&� JC ;$? *$ &� &�M*�+A$� $'C +A*D"�C/� !� C� @� � ;!E� G<�=�
'!@!�*�<�� (��A!� �J�$*+"�%� � @� ++$$� �!'� '� @�?A$� # ;$"�&� +�+A�$A�
$'� +;!(�� @ +?!*$+ABE� $'C +A*D"�C6� ����(*B � �!'� 'B� �!!+A�$EA!� *!&$�
$'J? *B� @�� �(*!) *$D&� C��;H� + C ��=C�+A�?*BE� @� �<��$%� �!;�<�� � !CK
"!'!/� �A� + ; *$%� �!I+!; !E;B/� WB��!E!*;B/� �G<D�;$� *!� ' !@!� � ���
+ ; *$%� ���!<GE/� �!�AJ*$/� � !IC %+!;;B� $� ��6F�*!� C�+A�" 6� �*$�
C+"�BAB� A!")  � +A�J"AJ�*�="!�A$��C�?*B&$� $� @�$+"�CB&$� +"C!)$*!K
&$� *!� @;�M!�DE� � �!*�C+"/� ��C A;D�/� � ) !� ;B/� ���=���/� �$�=�!I$�/�
�G;;$�)!/� �! '!*(J;!</� � ! ; ;D�/� 	!J'/� �!'!E6

�� + C ��='!@!�*�%� ? !+A $ �@� �<��$%� �!;�<�� � !C"! '! � � ! !+ A� $EA� CBK
�!) *� @ ;$A�&��>*B&$� @ +?!*$+AB&$� A� M$*�C!AB&$� $'C +A*D"!&$6�
�� * "�A��BE� �!'� '!E� 8WB��!E!*;B/� �G<D�;$/� ]!&E��/� �; *+JA @ :�
+� �$� $'C +A*D"�C� C+A� ?!GA+D� @;!+AB� +$;H*�� $'C +A"�C$+A�<�/� <�J(�=�
$� "�J@*�' �*$+A�<�� @ +?!*$"!6� �� @��(J� **BE� *!� @;�M!�DE� �!;;D�=�
	!J'/� 	 !J'=�! '!E� $� �B�!E" +!&!*� +A�J"AJ�*�="!�A$��C�?*BE� +"C!)$*!E�
�A;�) $$D� &!!+A�$EA+"�<�� D�J+!� @� �+A!C; *B� +$;H*�� A� M$*�C!AB&$�
$'C +A*D"!&$6� � ;$A�&��>*B � A� M$*�C!AB � A�;+A�+;�$+AB � $'C +A*DK
"$� *!(;G�!GA+D� *!� ; C�( � )H � �6� �) !<$�?!%/� G)*  � <��B� ]!&E��� @�
*!� <�� � �<�!<6� 	 &$� ) � @����!&$� @� �+A!C; *� &!!+A�$EA+"$%� D�J+� $�
C� G<�=C�+A�?*BE� �!%�*!E/� <� /� @�� �!**B&� �6� �6� � !& �='!� �$� ��6� 80172:/�
C� $'C +A*D"!E� @�DC;DGA+D� @ +?!*$"$6� ��M*�+AH���������� �� C� + C ��=�
'!@!�*�%� ?!+A$� @� �<��$%� "�; (; A+D� �A� 35� ��� 09�� &6� �!� * "�A��BE�
J?!+A"!E�F�<��B� �; @+JA @ /� 4?<G;H/� �6� � ) !<$�?!%� $� ��6F� �*$� $& GA�
* @�;*JG� &�M*�+AH6

�� @����!E� &!!+A�$EA+"�<�� D�J+!� J+A!*�C; *B� +; �JGM$ � E!�!"K
A �*B � >��!&$$$> �BT� G (+7 (80- / � /<0. , ' / � 8 ` f P › … : / � &'()(*+,-./-/ �
.(-0./ � ž • S o R Q� ��6

�� # *A�!;H*�%� ?!+A$� + C ��=C�+A�?*BE� @� �<��$%� 8& )�J� ?H � �D@=�
�) !?!%�F� �!�"!�?!%:� �!'� '� +;�) *� + �B&$/� ) ;A�C!A�=+ �B&$/� & +A!K
&$� �!'���(; **B&$�@ +?!*$+AB&$/�$*�<�!� +$;H*��@ +?!*$+AB&$�$'C +A*DK
"!&$� +�@��+;�D&$�@ +?!*$"�C� 8�$+6�37:6� �� ��;$* � �6��G�!"?!%��(*!)!GA+D�
@ +?!*$+AB �$'C +A*D"$�+�@��+;�D&$� @ +?!*$"�C�$� !; C��;$A�C6� �� �"� +AK
*�+A$� + ; *$%� �6� �<�)!" $�/� � !�E!@JA� $� W!%" *�� C� �!'� ' � @�@!�!GA+D�
&!;�&�M*B � 8��F5�� +&:� @��+;�%"$� ' ; *�C!A�=+ �BE� )$�*BE� <;$$6�
�� C �E!E� �! '�  '! � $'C +A*D"$� �(�<!M *B� @ +?!*B&� &!A �$!;�&� $� *!�
* "�A��BE� J?!+A"!E� 8+ ;6� � ! � � !"  �A:� �*$� '!& M!GA+D� �BE;B&$� <�JK
(�' �*$+AB&$� "!C �*�'*B&$� +$;H*�� $'C +A"�C$+AB&$� @ +?!*$"!&$6
77



�A;�) *$D� &!!+A�$EA+"�<�� D�J+!� �+"�BAB� +A�J"AJ�*�=@�$+"�CB&$�
$� @�$+"�CB&$� +"C!)$*!&$� *!� @;�M!�DE� �G;;$�)!� $� �$�=�!I$�X�
��*!"�� '� +H� &�M*�+AH� @ +?!*$+ABE� @��+;� C� *� @ +?!*$+A�+AH� $'C +AK
*D"�C� @�+A @ **�� J& *HI!GA+D6� ��M*�+AH� �A;�) *$%� *!� J"!'!**�&�
J?!+A" � ��+A$<! A� 39�F3O�� &6� �� G<�=C�+A�?*BE� @� �<��HDE� �!;�<��
�!C"!'!� 8& )�J� ?H � �!�"!�?!%�F���!" :� &!!+A�$EA+"$ � �A;�) *$D�
@� �+A!C; *B� + �B&$/� ) ;A�C!A�=+ �B&$� @ +?!*$+AB&$� +$;H*�� A� M$K
*�C!AB&$/� & +A!&$� �!'���(; **B&$� $'C +A*D"!&$6� ����(*B%� ) � � ! 'K
� '� @��+; )$C! A+D� "� C�+A�"J� $� G<�=C�+A�"J� �A� J"!'!**�%� @;�M!�$�
@� @� �!%�*!E� � �!*�C+"!� $� ��C A;D�!� A � ) � >!#$$� C+"�BAB� @�$+"�CBK
&$� +"C!)$*!&$6

�$+6� 376� � 'C +A*D"$� " !&@!*=&!!+A�&EA+"�<� � D�J+!/� + ;6
� ! � !<* '

�� �!%�* � �!�AJ@*/� �I!<B� � %+!;;B/� �$'J;$� $� C� � � J < $ E � & +A!E�
A� M$*�C!AB � $'C +A@D"*�� ! ! +A �$EA! � @�?A$� * � + � �  � ) ! A � @�$& +$�@ +K
?!*$"!6� ��;*B%� �!'� '� � ! !+ A� $EA! � *!&$� $'J? *� C� �!%�* � + ;6� �!IC %=�
+!;;B/� <� � �*� +;�) *� + �B&$/� +C A;�=+ �B&$/� �A*�+$A ;H*�� A�;+A�+;�*+=�
AB&*� +;!(�� A� M$*�C!AB&$� "�$+A!;;$? +"$&$� $'C +A*D"!&$6� �� $'C +AK
*D"!E� $*�<�!� C+A� ?!GA+D� +A*;�;*A�CB � ICB6

��'�!+A� &!!+A�$EA+"$E� �A;�) *$%� J+A!*!C;$C! A+D� *!;$?$ &� C� *$E�
E!�!"A �*BE� >��!&@$$> �/� �@� � ; **BE� �6� �6� �J'* #�C�%/� Z6� �;$G;=�
;�%/� �6� �6� �;$ CB&� $� ��6T� ; ( '0<0- / � 0- .+/88/ */ � ‚�  � |�v�v� yPf6� .+/88/ �
V P v v 6 / �R2� 9 ' /0*/� �� !� <�v�R�…/�&M+(0A0- / � 8( 'A / -00� • f ˆ6 / � 4*1-80(0- / � 9(7@�
71+/-/ � �� <� ��o�–6� *� ��6� �A;�) *$D� &!!+A�$EA+"�<�� D�J+!� �(*!) *B�
A!") � C� 	�J�!<!?!%+"�&/� �!�B(!($*+"�&� $� ��?!++"�&� +$*";$*��$DE/�
<� � �@@� @!; �*A�;�<$? +"$� �E!�!"A �$'�C!*B� +;!(�/� !� ;$A�;�<$? +"$�
@�?A$� * � �A;$?!GA+D� �A� @��+A$;!GM$E� �A;�) *$%6� �� LA�&J� D�J+J� J+;�CK
*�� �A*�+DA� �5F9�=& A��CJG� A�;MJ� A�*"�+;�$+ABE� @ ;$A�&��>*BE� $'K
C +A*D"�C6

��� �!**B&� \6� ]6� ]$E!;$( %;$� 80179:/� "!�(�*!A*!D� >!#$D� &!!+AK
�$EA+"�<�� D�J+!� *!$(�;  � I$��"�� �!'C$A!� C� �!�B(!($*+"�&� +$*";$=�
$��$*6� �� +H� LA$� �A;�) *$D� +;!<!GA� �A��<$� $� C����!'� ;H*JG� ?!+AH�
��+A�?$�=� "?$@+"�<�� E� (A!/� !� *!� '!@!� � C� C �E�CHDE� � "� ]!&E��?!%�
$� �D@�)!?!%� �@@� �!+@��+A�!* *B� C� �(I$�*�%� '�* � ] !E�!<!6� �� G)*�%�
G;� %#



?!+A$� �!�B(!($*+"�<�� +$*";$*��$$� �!'� '� @� �+A!C; *� $'C +A*D"!&$�
$� & �< ;D&$� +� &!;�&�M*B&$� @��+;�D&$� @ +?!*$"�C6� �!$(�;  � I$��K
"�� �A;�) *$D� � ! ! +A � $ E A! � �!'C$AB� A!")  � C� ��?!++"�&� +$*";$*��$$6�
��� �!**B&� �6� �6� � *<!�A *!� 80151:/� *!� * "�A��BE� J?!+A"!E� +$*";$*�=�
�$D� C �E*DD� @�;�C$*!� �! '� '!� �! '&BA!/� !� *$)*DD� 8C� �+*�C*�&� "!�(�K
*!A*B � �A;�) *$D:� &�M*�+AHG� �"�;�� ��� &� C� (�;HI$*+AC � +;J?! C�
@ � "�BA!� (�;  � &�;��B&$� �(�!'�C!*$D&$6

�� �!E$? C!*+"�%� ����� � ! !+ A �$EA � @� �+A!C; *� ? � ��C!*$ &� $'K
C +A*D"�C/� @ +?!*$"�C/� <;$$� $� !�<$;;$A�C6� ��� �!**B&� „„U6� �6� �'$'( "�K
C!/� C� �!'� ' � C+A� ?!GA+D� A!")  � @;!+AB� "�*<;�& �!A�C/� !� *!� * "�A�K
�BE� J?!+A"!E� C� �+*�C!*$$� �! '�  '! � ' ! ;  <! A� @;!+A� "�*<;�& �!A!� 8+ ;6�
� ! � !&;B:6� �� �A;�) *$DE� � ! ! +A � $ E A! � �6� �6� �!;$;�CB&� �(*!�J) *!�
E!�!"A �*!D� >!J*!T� 41- - /8*1+� F 1(+F01-8� € x | ‹ • 6 / � P.50-( . (+M8� ( '/*,8 �
�� <�Q�P� |� ›6

�!A+"$%� D�J+6� �� � ' �(!%�)!* � �A;�) *$D� �!A+"�<�� D�J+!� �!+@��K
+A�!* *B� C +H&!� �<�!*$? **�� @�� +�!C* *$G� +�� C+ &$� ��J<$&$� D�J+!&$�
C �E* <�� & ;!6

�!� + C ��=C�+A�?*�&� +";�* � ��;HI�<�� � !C"! '! � >!J*$+A$? +"$� �E!K
�!"A �$'�C!**B%� �!A+"$%� D�J+� C+A� ?! A+D� C� C$� � �A� ;H*BE� @DA *T�
C� �J�J<+"�%/� �J;JA�!<+"�%/� ���!A+"�%� &J;H�!E� $� C��;H� + C �*�<�� "�BK
;!� 	 $<$@+"�=� I(!�&!"+"�<�� !*A$";$*��$D6� �*$�C+"�BAB� A!")  � +A�J"=�
AJ�*�="!�A$��C�?*B&$� $� �!'C ��?*B&$� +"C!)$*!&$� *!� @;�M!�DE� �;!=�
&!/� �J�!A/� ��C A!(!�/� �I&!/� �!+�+*!D/� C� �$!'!*+"�%� &�*�";$*!;$� $�
C� ��J<$E� & +A!E/� �!�!"A �*B � �!'� 'B� LA�<�� D�J+!� *!&$� $'J? *B� @��
�6� �D�B+J/� *!� �<(J�J*+"�%� $� �;HE$�!<+"�%� <�D�!E/� *!� @;�M!�DE� �$=�
A!;?!%/� � �C A!(!�� $� ��6� ��� �!**B&� (J� *$D/� *!� @;�M!�DE� �;!&!/�
�J�!A/� C� �J+!��=�$C$?$*+"�%� &J;H� � "� �!A+"�&J� D�J+J� �A*�+DA� 25FO�=�
& A��CJG� A�;MJ� A� M$*�C!ABE� & �< ; %� $� $'C +A*D"�C� +� &!;�&�M*BK
&$� @��+;�D&$� $'C +A"�C$+ABE� <;$*6� �� G)*�%� @� �<��*�%� @�;�+ � &J;HK
�B� �(*!)!GA+D� $'C +A*D"$� $� & �< ;$/� *$? &� * � �A;$?!GM$ +D� �A�A!"�K
CBE/� C+"�BABE� �@��*�%� +"C6� 0� $� @�$+"�C�%� +"C6� 05� 8� ; !&!:/� @��(J� **BE�
+� @�;*B&� �A(���&� " �*!6

� !� * "�A��BE� J?!+A"!E� �J�J<+"�%� $� �J;JA�!<+"�%� &J;H�� �!'� '�
�!A+"�<�� D�J+!� +;�) *� ? � �JGM$&$+D� + �B&$/� A� M$*�C!AB&$� $'C K
+A*D"!&$� $� $'C +A"�C$+AB&$� & �< ;D&$� +� @��+;�D&$� + �BE� @ +?!*$"�C�
$� "!�(�*!A*BE� <;$*6� ��� �!**B&� �6� �6� �!%*!� 80152:/� &�M*�+AH� �A;�K
) *$%� D�J+!� '� +H� ��+A$<! A�35�� &6

�� �$!'!*+"�%� &�*�";$*!;$� $� C� *!@�!C; *$$� @;�M!�$� ��C A!(!��
�A;�) *$D� �!A+"�<�� D�J+!� @� �+A!C; *B� �!C*�& �*�� ? � �JGM$&$+D�
+ �B&$� A� M$*�C!AB&$� $*�<�!� @ ;$A�&��>*B&$� $'C +A*D"!&$/� + �B&$�
& �< ;D&$/� + �B&$/� A &*�=+ �B&$� "!�(�*!A*B&$� <;$*!&$� $� "�$C�+;�$+K
AB&$� $'C +A"�C$+AB&$� @ +?!*$"!&$6� ��M*�+AH� D�J+!� C� J"!'!**�%� @�K
;�+ � * � @� CBI! A� 9�� &6� ��M*�+AH� $� "!�(�*!A*�+AH� �A;�) *$%� JC ;$K
?$C!GA+D� C� '!@!�*�&� *!@�!C; *$$6� �� '�* � 	 *<$*+"�=� I(!�&!"+"�<��
!*A$";$*��$D/� �$'$*+"�&� $� �$(�!�+"�=�I&$*+"�&� +$*";$*��$DE� �! 'K
� '� �!A+"�<�� D�J+!� E!�!"A �$'J A+D� <;$*$+A�+AHG6� W$+;�� $� &�M*�+AH�
@;!+A�C� <;$*$+ABE� @����� C� G<�=C�+A�?*�&� *!@�!C; *$$� @�+A @ **��
JC ;$?$C!GA+D6� �� �! '� ' � C+A� ?!GA+D� A!")  � @��?$* **B � @;!+AB�
$'C +A*D"�C/� & �< ; %� $� @ +?!*$"�C6� ��M*�+AH� �A;�) *$%� D�J+!� "�; (K
; A+D� C� @� � ;!E� 05�F���� &6

�A;�) *$D� �!A+"�<�� D�J+!� ��$"!+@$%+"�=�J($*+"�%� �(;!+A$� E!K
�!"A �$'JGA+D� *!;$?$ &� +; �JGM$E� >��!&$*$> �T� & '( )0F1+0- / � 7(86<0@�
-0� s�+�•� |�o�–6/� &2� 981,A( ) , ' ' (0A18� € • | } 6 / � &2� </+0/ - */� s� |�ˆ�ˆ6/� &2� 0-@�
. ( -8*/ - * � s�|� �̂ ˆ6/� +*0'( . , '0- (0A18� € • | } / � $� ��6

�!A+"$%� D�J+� C� ] &!E$*�=��(B+A!*+"�%� �(;!+A$� �!+@��+A�!* *�
�<�!*$? **�6� �@ �CB � �*� CB� ; *� �6� �6� �J("$*B&� 80109F0107:� *!�
�;HEB�!<+"�%� <�D� /� �!+@�;�) **�%� & )�J� ��+A�?*B&� ��(B+A!*�&� $�
�!@!�*B&� �@I ��*�&6� �!�!"A �*B � �! '� 'B� LA�<�� D�J+!� *!&$� $'J? =



&B� C� �!%�* � + ; *$%� �C!EB;/� �*< E!�!$/� � �!�$;H/� �D�B+J� 8+&6� �$+6� 0�
*� 02:6� �� �!'C$A$$� LA$E� �A;�) *$%� C� Y)*�&� $� ^ *A�!;H*�&� ��(B+A!* /�
G)*�%� @�;�+ � ] &!E$*+"�<�� �!%�*!/� �@I ��*+"�%� �(;!+A$� $� �$)* =�
"J�$*+"�%� � @� ++$$� &�)*�� +J�$AH� @�� *!;$?$G� �(;�&"�C� @����� +� E!K
�!"A �*�%� >!J*�%� C� +�+A!C � +�@�?*�%� (� "?$$� <�D' CBE� CJ;"!*�C6

�A;�) *$D� �!A+"�<�� D�J+!� C+"�BAB� A!")  � +A�J"AJ�*�="!�A$��C�?=�
&B&$� +"C!)$*!&$� C� G<�=C�+A�?*�%� ?!+A$� � C �*�<�� ��(B+A!*!6� �� � K
'J;HA!A � @�; CBE� $++; ��C!*$%� $� $'J? *$D� &!A �$!;�C� (J� *$D� J+A!K
*�C; *�/� ?A�� �A;�) *$D� �!A+"�<�� D�J+!� @� �+A!C; *B� + �B&$/� ' ; *�K
C!A�=+ �B&$� $*�<�!� ' ; *B&$� <;$*!&$/� + �B&$/� +C A;�=+ �B&$� @ +?!K
*$+AB&$� A� M$*�C!AB&$� $'C +A*D"!&$/� + �B&$� $'C +A"�C$+AB&$�� � � �

�*+6� 326� �BE��B� �A; � )  *$%� � !A+" �<� � D�J+!/ � @;6� � ! � !$ '

?!@$"!&$� 8�$+6� 32:6� ��M*�+AH� �A� ;H*BE� @;!+A�C� @ +?!*$"!� $� $'C +AK
*D"!� � '"�� JC ;$?$C! A+D� C� G<�='!@!�*�&� *!@�!C; *$$6� �� �!%�* � + ; K
*$%� �C!EB;� $� �*< E!�!$� &�M*�+AH� D�J+!� ��+A$<! A� 01�F3��� &6� �!� @;�K
M!�$� �C!EB;� C� �!'� ' � CB� ;DGA+D� @;�A*B � $'C +A"�C$+AB � @ +?!*$"$�
@� !; C��;$AB/� @ � E��DM$ � C� G<�=C�+A�?*�&� *!@�!C; *$$� C� @ +?!*$K
+AB � $� !; C�$A�CB � $'C +A*D"$� 8�$+6� 3O:6� �� C�+A�?*BE� �!%�*!E� �!'� '�
C*�CH� +A!*�C$A+D� @ +?!*B&6� � !� @;�M!�$� 	JC!� �(*!)!GA+D� �F9=& A��K
CB%� @;!+A� $'C +A"�C$+A�<�� @ +?!*$"!6� �� C�+A�"J� $� + C ��=C�+A�"J� �A�
LA�%� @;�M!�$� @ +?!*$"$� $� $'C +A*D"$� @�+A @ **�� '!& M!GA+D� <;$*$K
+AB&� &!A �$!;�&� $� *!� @;�M!�DE� � %A @!/� �<(J�J@/� Y*J+�!</� �;HE$�!<�
$� �!@6� �<(J�J$� �A;�) *$D� �!A+"�<�� D�J+!� CB�!) *B� <;$*$+A�%� >!#$ %/�
!� "� G<J� $� G<�=C�+A�"J� @��+; )$C! A+D� @ +?!*�="!�(�*!A*!D� >!#$DT�
? � �JGM$ +D� ��C�;H*�� &�M*B � 8�F9� &:� @;!+AB� @ +?!*$"�C/� $'C +A*DK
"�C� 8��� 3� &:/� & �< ; %/� <;$*6

�� +*DABE� *!&$� �!' �  '!E� ] &!E$*�=��(B+A!@+"�%� �(;!+A$��6��6��<!=�
;!��C�%� $� 46� �6� �!& ��C�%� �@� � ; *!� +; �JGM!D� E!�!"A �*!D� >!JK
*!T� R50D/*-7 0- / � 0-A0<08/� ` f P › … /� S (A1 ' ' , 7 � <1 '/8. (1-8080 � 8�� |� v •S }6 : / �
&'(7 (890+/ � .5 /+(0A18� 8€6� Ro� d6:/�T '/< , '0- / � 8 . / 9+( */ � ��•�P� 0� S�06/�4*1-@�
80(0-/� . / , . /80. / � 8s�|� �̂ ˆ� 6:� $� ��6

�� * "�A��BE� �!%�*!E� Y<�=��+A�?*�<�� � !C"! '! � C� "��C; � �!A+"�<��
D�J+!� C+A� ?! A+D� @;!+A� "�*<;�& �!A!/� E!�!"A �$'JGM$%� "�*A!"A�
& )�J� �!A+"$&� D�J+�&� $� @!; �# *�&6� ����(*B%� @;!+A� "�*<;�& �!A!

71



80� &:� *!&$� �(*!�J) *� C� �C�!< � ]B�IB�� � � �"�;�� + ;6� �C!EB;6�
��M*�+AH� �A;�) *$%� �!A+"�<�� D�J+!� $'& *?$C!T� C� + C �*BE� �!%�*!E�
�*!� "�; (; A+D� C� @� � ;!E� 095F33�� &� 8+ ;6� �C!EB;�F�333� &/� �*< E!�!*�
F�01�� &/� � �!�$;H�F� 095� &:/� !� C� G<�=C�+A�?*BE� ��+A$<! A� ���F�7�� &6

�A;�) *$D� �!A+"�<�� D�J+!� �(*!)!GA+D� C� C$� � * (�;HI$E� �+A!@=�
#�C� *!� G)*�&� +";�* � ��;HI�<�� � !C"!'!6� � (�;HI$ � �+A!*#B� $E�
C+A� ?!GA+D� C� �!<$?+"�&� @��<$( /� �$!;�!<+"�&� E� (A � $� �!+"!;H=�
+"�%� '�* � 8C� C$� � @�"��C�C:/� *!� <�� � � !;! �) /� C� ��;$* � �6� �'�!A?!%�
8+&6� �$+6� 0� $� 01:6� ��� C+ E� LA$E� �!%�*!E� �*$� @� �+A!C; *B� + �B&$

�$+6� 3O6� �  +?!*$"$� $� <;$*B� � !A+"�<� � D�J+!/� + ;6� �@=�
< E! � !@

&!;�&�M*B&$� @;!+A!&$� $'C +A*D"�C6� �� �+*�C!*$$� �!'� '!� '!; <! A�
@;!+A� "�*<;�& �!A!� &�M*�+AHG� �/5F 0/5� &6� ��M*�+AH� $� ?$+;�� @;!+A�C�
$'C +A*D"!� +� C�+A�"!� *!� ' !@!� � $� G<�='!@!�� '!& A*�� JC ;$?$C!GA+D6�
�!� � � @�;!<!AH/� ?A�� C� @���(*�%� )  � >!#$$� �!'� '� @� �+A!C; *� $� C� �J�$*K
+"�%� � @� ++$$/� '!; <!D� @��� &�M*�%� A�;M %� @!; �< *=* �< *�CBE� �A;�K
) *$%6� �@$+!**B � *!&$� *!� @�!C�&� ( � <J� �6� �J;JA?!%� @;�A*B � A� M$K
*�C!AB � $'C +A*D"$� �!A+"�<�� D�J+!� @�?A$� * � �A;$?!GA+D� �A� A!"�CBE� C�
@� �<��HDE� �!;�<�� � !C"!'!6� � C �*  � LA�<�� CBE��!� C� �!%�* � + ;6� �!;C!�
A!")  � �!'C$AB� �A;�) *$D� �!A+"�<�� D�J+!/� @� �+A!C; **B �$'C +A*D"!&$6

�!� G)*�&� +";�* � ��;HI�<�� � !C"! ' ! � �@� � ; *!� +; �JGM!D� >!J*!T�
& '() (*9,*0. / - / � . (-0./ � ž • S o R / h ˜ 6 � RŒ� ™f6�/+1/ � 8 e | v • } : / � &'()0F1+0-/�
RŒ� ™f6�61' '1+0� s� |� ˆ� ˆ6� $� ��6

�� + C ��=C�+A�?*BE� @� �<��HDE� �!;�<�� � !C"!'!� �A;�) *$D� �!A+"�K
<�� D�J+!� $& GA��<�!*$? **� � �!+@��+A�!* *$ 6� � @�;*B � �!'� 'B� *!&*�
$'J? *B� �"�;�� + ;6� �G<D�;$/� @�� � "!&� �G�!"?!%/� � �!*H?!%� $� *!� <�� �
�!<D&6� �*$� C+"�BAB� A!")  � +A�J"AJ�*�="!�A$��C�?*B&$� +"C!)$*!&$� *!�
@;�M!�DE� � ! ; ;D�/� 	!J'/� �! '!E6� � '� � �*$� @� �+A!C; *B� + �B&$/�
+C A;�=+ �B&$� A� M$*�C!AB&$�@ +?!*$+AB&$� $'C +A*D"!&$/� + �B&$� & �K
< ;D&$/� $'C +A"�C$+AB&$� @ +?!*$"!&$� $� <;$*!&$6

�� LA$E� �A;�) *$DE� �@� � ; *!� E!�!"A �*!D� >!J*!T� U+1-(), '070-/ �
9+188 '0� 8 ‚ R | v v : / � ; ( '0<0- / � 9 ' / 0*/ � ��P� f�v�R�J/� 4*1-80(0- / � ./,./80./ �
8 s | ˆ ˆ 6 : / � & '( )0F1+0- / � 1A0*/� s� |�ˆ� ˆ6� $� ��6� ��M*�+AH� �A;�) *$%� '� +H�
"�; (; A+D� C� @� � ;!E� �5F15� &6� �� �!E$? C!*+"�%� ����� �!A+"$%� D�J+�
�(*!) *� C� ���J(!�+"�&� @��<$( 6� �!&$� LA$� �A;�) *$D� $'J? *B� C� �!%�K
* � + ;6� YE!�B=�'!/� �!($�" *�/� �G+$G+� $� C� ��J<$E� & +A!E� 8+&6� �$+6� 0:/�
<� � @� �+A!C; *B� $'C +A*D"!&$/� @ +?!*$"!&$/� !; C��;$A!&$/� @ +?!K
*$+AB&$� <;$*!&$6

��M*�+AH� D�J+!� '� +H/� @�� �!**B&� �6� �/� �!;!>�C�*/� 32�� &6



V%���� B B B

5 <  5 -  R H � SH,+R� <+,5H KJ �
� H (5 (5 T < F 5 T � <F I �US �+5<+K

�(M$ � A "A�*$? +"$ � �+�( **�+A$� !' �(!%�)!*+"�%� ?!+A$� �!;�<��
*� ��;HI�<�� � !C"!'! � �@$+!*B� C� A�J�!E� &*�<$E� $++; ��C!A ; %T�
�6� �6� �($E!/� �6� �+C!;H�!/� �6� �6� ��<!? C!/� �6� �6� � *<!�A *!/� �6� �6� ��<K
�!*�C$?!� 801�7:/� �6� �6� �J("$*!� 801�9:/� �6� �6� �$�?$*"!� 801�5:� $� ��6

� � ')  � � <$�*!;H*B � A "A�*$? +"$ � C�@��+B� �!++&!A�$C!;$+H� C�
�!(�A!E� �6� �6� � ;�J+�C!/� ]6� �6� �'$'( "�C!� 80192/� 0170� $� ��6:/�
�6� �6� � �*AH C!/� �6� �6� �!%*!� 8015�/� 0153/� $� ��6:/� �=� �6� �!>> *=�
<�;H#!/� �6� �6� �!��!*D*#!/� �6� �6� � ;$=�!� � $� ��6� 80177:6� �6� �6� �<!( "�C!�
$� ��6� 8017�:/� \6� ]6� ]$E!;$( %;$� 80157/� 0179/� 0177� $� ��6:/� �6� �6� �E& �=�
( %;$/� �6� �6� ] !��!*�C!/� �6� �6� 	$E�&$��C!� 8015�:/� �6� �6� �$;!*�C+"�<��
$� �6� �6� �!%*!� 8017�:/� �6� �6� �$;!*�C+"�<�/� �6� �6� ��$<��HD*#!� 80173:/�
�6� �6� �!& ��C!� $� &*�<$E� ��J<$E6

^ **B � �!**B � @�� A "A�*$" � � @� ++$�**BE� '�*� � ' �(!%�)!*!�
@�;J? *B� C� � 'J;HA!A � < �;�<�+[ &�?*BE� $� < �>$'$? +"$E� �!(�A� $� (JK
� *$D� +A�J"AJ�*�="!T�A$��C�?*BE/� +A�J"AJ�*�=@�$+"�CBE� $� @�$+"�C�=�
�!'C ��?*BE� +"C!)$*6� � 'J;HA!AB� LA$E� $++; ��C!*$%� �!;$� C�'&�)K
*�+AH� '*!?$A ;H*�� ��@�;*$AH� +C � *$D� �� � <$�*!;H*�%� A "A�*$" �
�' �(!%�)!*!� $/� C� ?!+A*�+A$/� �� A "A�*$" � '�*� �!+@��+A�!* *$D� & '�K
'�%+"$E� �A;�) *$%6� \A$� �!**B � +� �!';$?*�%� +A @ *HG� � A!;H*�+A$�
�+C M *B� C� A�J�!E� �6� �6� �$�?$*"!/� �6� �6� �!%*!/� �6� �6� �;$=�!� /�
�6� �6� �E& ��C!/� \6� ]6� ]$E!;$( %;$/� �6� �6� �;$ C!/� �6� �6� �<!( "�C!/�
�6� �6� ] !��!*�C!/� �6� �6� �!;! C!/� �6� �6� �E& �( %;$/� �6� �6� �J;$"�C!/�
�6� �6� 	J&$"D*!/� �6� �6� �+AC!#!AJ��C!/� �6� �6� � %*!;�C!/� �6� �6� � ! �$K
��C!/� �6� �6� ]$�$*�C!/� �6� �6� �;$ C!/� �6� �6� ��$<��HD*#!/� �6� �6� � !& ��K
C!/� �6� ]6� ]BE;$*+"�<�/� �6� �=� �!(! C!/� �6=�6� �6� � %*!;�C!/� �6� �6� �$=�
E �A!� $� �D�!� ��J<$E� $++; ��C!A ; %6

��&@; "+*B � < �;�<�=< �>$'$? +"$ � $++; ��C!*$D� @�+; �*$E� ; A�
@�'C�;$;$� JA�?*$AH� *!I$� @� �+A!C; *$D� �� <;J($**�&� +A�� *$$� � ' �K
(!%�)!*!/� +��A*�I *$$� +A�J"AJ�*BE� LA!) %� �!';$?*BE� A�;M� $� A6� �6�
�� $A�< � C+ E� LA$E� �!(�A� *!&$� �!*�� A "A�*$? +"� � �!%�*$��C!*$ � � +K
@J(;$"$� +� J? A�&� � 'J;HA!A�C� C+ E� *�C %I$E� $++; ��C!*$%� 8�$+6� 31:6

�� @� � ;!E� � '  �(!%�)!*!� �!+@�;�) *�� G<�=C�+A�?*� � �"�*?!*$ �
& <!*A$";$*��$D� ��;HI�<�� � !C"!'!/� '*!?$A ;H*!D� ?!+AH� & <!*A$=�
";$*��$D� �!;�<�� � !C"! '! � $� 	!;BI!/� !� A!")  � �$)* =� $� �� �@ "J�$$=�
+"!D� C@!�$*!� $� @�$; <!GM$ � "� A ��$A��$$� � +@J(;$"$� J?!+A"$� �� �* =�
$� Y)*�=�!+@$%+"�%� C@!�$*6� ��? A!*$ � LA$E� "�J@*BE� < �+A�J"AJ�*BE�
L; & *A�C� @ �C�<�� @��D�"!� �@� � ;D A� C +H&!� +;�)*� � A "A�*$? +"� �
+A�� *$ � � ' �(!%�)!*!/

20



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

�!� G<�=C�+A�?*�&� @�<�J) *$$� & <!@A$";$�@��$D� ��;HI�<�� � !C"!K
'!� �6� �6� �!$&� 80173:/� \6� ]6� ]$E!;$( %;$� 80157:/� �6� �6� �;$=�!� �
801773:� $� ��J<$ � $++; ��C!A ;$� CB� ;DGA� +; �JGM$ � A "A�*$? +"$ �

L; & *AB� CA���<�� @��D�"!T� 	>!*+"$%� !$A$";$@��$%/� $;$� !IA$";$*��$%�
^ *A�!;H*�<�� @��*DA$D/� ]!E�!<+"�=�$'$$+"$%� +$@";$@��*%/� 	 @<$@=

�$+6� 316� �E &! � A "A�*$? +"�<� � � PSSxS��� � �$@@�� D� � '  � ( !%� ) ! * ! �
c � F� ! * A $ " ; $ * � � $ $ N� � � F� + $ $ " ; $ * � � $ $ N� � � � � F� * ! ; � )  * * B  � + $ $ " ; $ * � � $ $ � $� & J ; H � B N� � P � � � � G � � != �

& $ � = � ! ! A ; $ * + " * % � @� < �  (  * * B % � + �  � $ * * B % � & !++$CN� P� � � � J � $ @ + " @ % � &  ) < � � * B % � @� �<*$N
c � F� 	 > ! * + " $ % � ! * A $ " ; $ * � � $ % N� � � F� ] ! E � ! < + " � = � $ ' $ @ + " $ % � +$ * " ; $ * � � $ % N� � � F� 	  * < @ $ + " � = �  I ( ! � & ! " = �
+"$%� ! * A $ " ; $ * � � $ % N� � F� � J + ! � � = � * @ $ ? $ * + " ! D � * ! ; � )  * * ! D � & J ; H � ! N � �� � � � ! " ! A ! ; � = � � C � ! < + " $ % �
+$ * " ; $ * � � $ % N� � � F� � $ ( � ! � � = � I & $ @ + " $ % � +$ $ " ; $ * � � $ $ N� 2� =� � ; A B ! < ! ? = � J � " ! ? $ � ! < + " @ @ � !$A$" ; * @�=�
�$%N� � F� � ! * � ! & + " $ % � ! * A $ " ; $ * � � $ % N� � F� ]  & ! E * @ � = � � ( B + A ! @ + " @ % � + $ * " ; $ * � � $ % N� �� � F� �  *< (& �=�
+ " � = � ; D A + " * % � ! * A $ " ; $ * � � $ % N� � � � = = � � ! @ ! � * � = � @ I  � � * + " $ % � ! * A $ " ; $ * ! ; H * B % � @�D+N� ��� � � � ! @ ! � @ � = �
�@I  � � *+ "$ � � + $ * " ; $ * ! ; H * B % � @� �<$ (N� �� � F� ^  @ A � ! ; B G = � $ I  � � * + " @ % � ! * A $ " ; $ * ! ; H * B % � @�D+N� c = c q = �
� � +A � ? * � = � @ I  � � * + " $ % � + $ * " ; $ * ! ; H * B % � @� �<$ (N� �� � F� ! * A $ " ; $ * ! ; H * B % � @ �D+ � � @I + � � * + " � < � � ! � E $ K
@  ; ! < ! N � �� � F� � ; ! ' ! @ � = � < � * ? ! % + " * % � * ! ; � )  * * B % � + $ * " ; $ * � � $ % N� ��� � � � B I G '= � & * � C ! * + " ! D � ' � * ! � @ � � K
* D A$ % N��� �F� � $ � ' ! ! * � = � �  I + " $ % � + $ * " ; $ * � � $ % N� �� � F� W ! A & * * � = �  � " ? ! % + " $ % � !$ A$ " ; $ @ � � $ % N� �� � F�

� �  � & ! ; � " ! C " ! L + " $ % � + $ * " ; $ * � � $ % N� �� � F� � $ ) *  = � J � $ * + " ! D � 8 � J � ! = � � ! " + $ * + " ! D : � C @ ! � $ * ! 6 �
� * A$ " ; $ * ! ; H * B  � @�D+ !T� � � F� � � A J � � ! < = � @ � + ! < ! A = � ! &  @ H � � < @ ! A @ D N� � � F� � ! ; ! & ! � $ @ = � @ I � C � ! < = � D @ = �
� � C ! * = ( ! * " ! � � � ; � C ! ?  C ! N� � �F� � G � � C � ! < =0 0 + > A+ ? ! ; ! = � J � @ @ + " @ % � � ! &  * HN� ` � F� � ) ! � ; B = � ! ! A ; B N�
�� � F � � & E $ A � = � < � ! & + " ! D � ' � * ! N � � � � F� �  C ! * � = � ! � ! ( ! E  " $ % � +$ * " ; $ * � � $ % N� �� � F� � * + E ! * � = � ! > ! * + " $ $ �
! * A $ " ; $ * � � $ % N� � � � ¢ � � � � J ( ! � + " $ % � + $ * " ; $ * � � $ % N� � � � F� ] ! � J � � = � ) J ; H > $ * + " $ % � • ! * A * " ;$ * � � $ $ N�
� � � � � � ! E $ ?  C ! * + " ! D � C @ ! � @ @ ! N�� � � � � � + A ! � $ * + " $ % � ! * A $ " ; $ * � � $ % N� �� � F� � � � B & ; $ *  " @ $ � +$$ " ;$ * � � $ $N

� � � � � J � � C ! � + " * % � ! $ A $ " ; $ @ � � $ % N� �� � F� � + A � ! E ! * ( ! @ ! � + " * % � + $ * " ; $ * � � $ %

+"�=� I(!�&!"+"$%� !$A$";$@��$%/� �J+!��=�*C$?$*+"JG� *!;�) **JG�
&J;H�J/� �!"!A!;�=��C�!<+"$%� +$*";$*��$%/� �!*�!&+"*%� 6!@A$";IG�$%/�
] &!E$*�=��(B+A!*+"$%� +$*";$*��$%/� � $< ($'+"�=�;DA+"@%� !*A$";*=�
@��$%/� �@I ��$+"$%� @ �$";$*!;H*B%� @��<$(� +� @�$&B"!GM %� !"C!A�K
�$ %� �!+@$%+"�<�� &��D6

��+A�?*  � & �$�$!*!� <6� ]  &!E!� C� @� � ;!E� �!"!A!;�=��C�!<+"�=�
<�� +$*";$*��$D� +� + C �!� @!� G<� CB� ;DGA+D� �$(�!��=�I&$@+"$%� +$*=�
";$@��$%/� �;AB!<!?=�J�"!?$�!<+"$%� !*A$";$*��$%� 8+&6� �$+6� 31:/�
�D"$?!%=� <C �+"$%� +$*";$*��$%� $� �;!A!I=Y@J+�!<+"*%� !@A$";$=�
*��$*6

236



	W��XY�#� ����Y%�����#

	 ��$A��$G� � ' �(!%�)!*!� ' !EC!ABC! A� ;$IH� G<�=C�+A�?*!D� ?!+AH�
LA�<�� !*A$";$*��$D/� @�<�J)!GM <�+D� C� +A���*J� �!+@$%+"�<�� &��D6� �!�
+ C � � �*� <�!*$?$A� +� ]!E�!<+"�=�$'$*+"$&/� !� *!� G< � +� �!"!A!;�=��C=�
�!<+"$&� +$*";$*��$D&$6� �!$(�;  � �� C*$&$� �A;�) *$D&$/� � (* !) !GK
M$&$+D� C� D�� � 	>!*+"�<�� !*A$";$*��$D/� DC;DGA+D� @����B� +� �* <��
; %!+!6� ] !�*$�� !*A$";$*��$D� @�<�J)! A+D� *!� C�+A�"=G<�=C�+A�"� $�
C� �!%�* � C �E* <�� A ? *$D� �6� � ;HC ;$?!%� +� �* =� $� C �E* G�+"$ �
@����B� @�<�J)!GA+D� @��� *$)* & ;�CB � �(�!'�C!*$D6

�$)* =� $� +� �* G�+"$ � !+@$�*B � <;$*$+AB � +;!*#B� +� @��+;�D&$�
@ +?!*$"�C� $� @;!+A�CB&$� $*A�J'$D&$� �$!(! '�C� +�(�!*B� C� +;�)*B �
+";!�"$/� �!'��C!**B � &*�<�?$+; **B&$� �!'�BC!&$� *!�C$<�C�<�� A$@!6�
\A!� +$+A &!� �!';�&�C/� @�;J?$CI!D� *!$& *�C!*$ � �;!C*�"!C"!'+"�<��
*!�C$<!/� @��+; )$C! A+D� C��;H� �+ C�%� @�;�+B� & <!*A$";$*��$D� + C �K
*  � C �I$*B� <��B� � ! ( ! � !<� $�   � C AC$� JE��DA� ��� �!+@$%+"�<�� &��D� *!�
G<�=C�+A�" 6

��?A$� *!� C+ E� +A�J"AJ�!E� 	>!*+"�<�� !*A$";$*��$D� *!(;G�! A+D�
$*�<�!� �? *H� $*A *+$C*!D� $� +;�)*!D� <�>�$��C"!� +;� C/� +�@��C�)�!GK
M!D+D� (�;HI$&� "�;$? +AC�&� & ;"$E� �!'�BC�C6� 4<;B� @!� *$D� *!�
"�B;HDE� !*A$";$*!;H*BE� +A�J"AJ�� "�; (;GA+D� C� �+*�C*�&� C� @� � ;!E�
9�F7�£6

��;HI$*+AC�� $'� J"!'!**BE� !*A$";$*!;H*BE� +A�J"AJ�� *$'I <��
@��D�"!� �+;�)* *�� @����;H*B&$� C'(��+!&$� * (�;HI�%� !&@;$AJ�B�
83�F5�� &:6� ��� "�!D&� !*A$";$*��$D� *!(;G�!GA+D� (�;  � "�J@*B �
C'(��+B6� ��� $++; ��C!*$D&� �6� �6� �$E �A!/� �6� �6� � ( � C�%� $� �6� �6� � !K
I$;�C!� 80177:/� @��AD) **�+AH� C'(��+�C� ��+A$<! A� 5�� "&� $� (�;  � +�
C �A$"!;H*�%� !&@;$AJ��%� �A� 3��� ��� 5��� &6� ��� G)*�%� <�!*$# �
!*A$";$*��$D� @��E��$A� + �$D� *!�C$<�C6� �� �$� *$E� *!$(�;  � "�J@*B&�
DC;D A+D� �!;"!&J�=�!;A!*=� �&$!$+"$%� � <$�*!;H*B%� *!�C$<6

Z�" �=XY�@[�\� �XY�#� X��Y%������>

�$*";$*��$%� �!+@�;�) *� + C �*  � 	>!*+"�<�� !*A$";$*��$D� $� @��
�A*�I *$G� "� * &J� �@JM *� *!� 05��F3���� &6� ���AD<$C!D+H� C� C$� � J'"�%�
@�;�+B� *!� C�+A�"=G<�=C�+A�"/� �*� @�<�J)! A+D� C� +A���*J� �!+@$%+"�<��
&��D6� �$*";$*��$%� +;�) *� C �E* G�+"$&$� $� & ;�CB&$� �A;�) *$D&$�
8C� �+*�C*�&� $'C +A*D"!&$� $� ��;�&$A!&$:6� � �M*!D� A�;M!� "!�( �*!AK
*BE� @����� '� +H� +�(�!*!� C� "�J@*B � !+$&& A�$?*B � +$*";$*!;$� $�
J'"$ � !*A$";$*!;$� +� "�JA�� @!�!GM$&$� "�B;HD&$6� �� '!@!�*�%� ?!+A$�
+$*";$*��$D� CB� ;D A+D� ]!E�!<+"$%� +$*";$*!;H*B%� @��<$(/� �+ C!D�
?!+AH� "�A���<�/� +;�) **!D� C� �+*�C*�&� �A;�) *$D&$� "!&@!*=&!!+A�$E=�
A!/� <�!( *��(�!'*�� �@JM *!� �A*�+$A ;H*�� +& )*BE� @��*DA$%� 8��$K
<��HD*#/� ]$E!;$( %;$/� 017O:6

�!� C�+A�?*�&� @����;) *$$� ]!E�!<+"�<�� @��<$(!� CB� ;DGA+D�
�BEA "D$+"!D/� �J�J<+"!D/� �J;JA�!<+"!D/� �!+AB�<�!<+"!D/� WJ;HD'$=�
�!<+"!D/� �>J��)$*+"!D� $� ��J<$ � ;$* %*�� CBAD*JAB � +$*";$*!;$6� �+ K
CB � ?!+A$� $E� +;�) *B� "!�(�*!A*�=A ��$< **B&$� @����!&$� C �E* <��
& ;!/� C� � ;H > � �*$� CB�!) *B� @�;�)$A ;H*B&$� L; & *A!&$6� �� C�+A�?K
*�%� �!C*$**�%� ?!+A$� �!++&!A�$C! &�<�� +$*";$*��$D� CB� ;DGA+D� �$;D=�
'**+"!D� $� ��C A!(!�+"!D� &J;H�B6

���A!� A�!*+<� ++$C*�� @ � "�BC!GA+D� �A;�) *$D&$� & ;!/� G�B� $�
(�;  � &�;��B&$� @����!&$6� Y)*B%� (��A� �$'$$+"�<�� +$*";$*��$D�
@ � "�BC! A� C�+A�?*� � @����;) *$ � + C �*�<�� "�B;!� 	>!*+"�<�� !@A$"=�
;$*��$D6

�� G<J� �A� ]!E�!<+"�<�� @��<$(!� @��+; )$C! A+D� J'"� � !*A$";$K
*!;H*� � @��*DA$ � �B'B;"!D6� �� + C �!� �*�� @ � + "! A+D� "�J@*B&� �!'=�
&!"�B' "$&� *!�C$<�&/� J+A!*�C; **B&� �6� �6� �!$$B&� C� 01�5� <6� ��� @�;�K

2�



<�&J� �!'&!"�B'+"�&J� *!�C$<J� "�J@*B � +$*";$*!;$� ] !E�!<!� $� W � =�
" /� +;�) **B � A$A�*=* �"�&+"$&$� $'C +A*D"!&$/� *!�C$*JAB� *!� + K
C �� *!� +$+A &J� (�;  � & ;"$E� $� +$;H*�� +)!ABE� +";!��"� * �"�&!/�
+ @�&!@!/� +!�&!A!� $� @�*A!� �J�J�+"�%� '�*B� 8�!%*/� ] !��!*�C� $� ��6/�
0152:6

��$& �*�� �A� �6� �!�!?!%� I!E�!<+"!D� ?!+AH� +$*";$*��$D� @�+A @ *K
*�� @�<�J)! A+D� "� G<�=C�+A�"J� $� @ � E��$A� C� �$'$*+"JG� +$*";$*!;HK
*JG� '�*J6� \A!� ?!+AH� +$*";$*��$D� @�� �A*�I *$G� "� 	>!*+"�&J�
!*A$";$*��$G� @!� '!@!� � �@JM *!� @�$& �*�� *!� 05��F3���� &� $� �+;�)K
* *!� I$��"$&$� @�;�<$&$� J�;$* **B&$� +$*";$*!;H*B&$� +A�J"AJ�!&$/�
�A� ; **B&$� !*A$";$*!;H*B&$� @��*DA$D&$� + C ��='!@!�*�<�� @��K
+A$�!*$D6� �!� C�+A�" � J��C *H� ' �"!;� +";!�?!A�+A$� +$*";$*��$D�
@�$(;$)! A+D� "� A!"�C�&J� 	>!*+"�<�� !*A$";$*��$D6� �� �+ CBE� ?!+ADE�
+$*";$*!;H*BE� +A�J"AJ�� �(*!)!GA+D� * �< *�CB /� @!; �< *�CB � $�
C �E* & ;�CB � �A;�) *$D6

��+A�?*!D� ?!+AH� �$'$*+"�<�� +$*";$*��$D� '*!?$A ;H*�� �@JM *!� @��
�!@!�*�=�!+@$%+"�&J� �!';�&J� 8�!$@� $� ��6:6� �!� G<�=C�+A�?*�&� @�K
<�J) *$$� +$*";$*��$D� < �>$'$? +"$&$� $++; ��C!*$D&$� $� +A�J"AJ�*�=�
"!�A$��C�?*B&� (J� *$ &� CBDC; *B� @�<� ( **B � !*A$";$*!;H*B �
+A�J"AJ�B� �I&!� $� �I&!=&�� 6

�!�!"A �*B&$� �+�( **�+AD&$� E$'$*+"�%� ?!+A$� +$*";$*��$D�
DC;DGA+D� "J;$+��(�!'*� � +�?; * *$ � ;�"!;H*BE� +A�J"AJ�6� � !� C�+A�" �
!*A$";$*!;$� +;�) *B� "!�(�*!A*�=A ��$< **B&� >;$I &� AJ��*+"�<�/�
"�*HD"+"�<�/� "!&@!*+"�<�� $� &!!+A�$EA+"�<�� D�J+�C6� �*A$";$*!;$� �(B?K
*�� !+$&& A�$?*B/� !� C��;H� �! '&!"�B'+"�<�� �! '�BC!� @;!+AB� �@��"$*JK
AB� *!� + C ��=C�+A�"6

�� C�+A�"J� �A� �6� � ;HC ;$?!%� �$'$*+"$%� +$*";$*��$%� '!& A*�� �!+K
I$�D A+DN� *!� G< � �*� @ � + "! A+D� �!;A!*+"$&� $� � �&$!*+"$&� *!�C$<!K
&$/� *!� + C � � @�� ��<G(+"�&J� *!�C$<J� <�!*$?$A� +� 	 *<$*+"�=� I(!�=�
&!"+"$&� !*A$";$*��$ &/� !� *!� C�+A�" �F�+� �!�!(J;!"+"$&� �!'�BC�&6

�� �$'$@+"�&� +$*";$*��$$� CB� ;DGA+D� 4<!E+"!D/� �!�!'��!A+"!D/�
� I?!%+"!D/� �$;D'$*+"!D/� ��C A!(!�+"!D/� �B'B;"!'&$*+"!D/� � <$&=�
�!<=	 <?!%+"!D/� �$A!;?!%+"!D/� �I&$*+"!D/� �!I$*+"!D� $� � �&$!*+"!D�
!*A$";$*!;H*B � +A�J"AJ�B/� �A� ;DGM$ +D� ��J<� �A� ��J<!� "J;$+��(�!'K
*�� �!+@�;�) **B&$� +$*";$*!;D&$�F��J�J<+"�%/� �J;JA�!<+"�%/� � ; =�
CJ�!<+"�%/� �!<"JM$*+"�%/� � ! � ! ' � � !A+"�%/� �B*�B<!*+"�%/� �$'$*+"�%/�
���!A+"�%/� ]J�!!(!�+"�%� $� 	 <?!%+"�%6

�A�J"AJ�*�=@�$+"�CB&� (J� *$ &� J+A!*�C; *�/� ?A�� *!� @;�M!�DE�
�I&!� $� �I&!=&�� � �A;�) *$D� @!; �# *!� 8+J&<!$A+"!D� +C$A!:� "� +C�K
��C�%� ?!+A$� +";!�"$� @�+A @ **�� CB";$*$C!GA+D/� !� @����B� L�# *!� A�!*+K
<� ++$C*�� +� J<;�CB&� * +�<;!+$ &� ;�) !A+D� *!� �!'&BAJG� @�C �E*�+AH�
& ;!� 8�A� *$)* <�� !@A!� ��� �!!+A�$EA!:6� �; ��C!A ;H*�/� '� +H� �A& ?!K
GA+D� �C!� ? A"�� CB�!) **BE� +A�J"AJ�*BE� LA!)!T� & ;�C�%� $� @!; �K
< *�CB%6

��� @!; �< *�C�&J� +A�J"AJ�*�&J� LA!)J� �I&$*+"!D� @;�M!�H�
@� �+A!C;D A� +�(�%� @�;�<JG� (�!E$!*A$";$*!;H*JG� +";!�"J� +� �A*�+$K
A ;H*�� "�JAB&� 83�F��£:� + C ��=C�+A�?*B&� $� (�;  � @�;�<$&� 8OF0�£:�
G<�='!@!�*B&� "�B;HD&$6� ��� & ;�C�&J� +A�J"AJ�*�&J� LA!)J� +A�� *$ �
  � (�;  � +;�)*� T� G<�='!@!�*� � "�B;�� +";!�"$� @ � + "! A+D� � �&$!*K
+"$&� *!�C$<�&/� C� � 'J;HA!A � ? <�� !@A=(!�� &+"$ � �A;�) *$D� *!�C$*JAB�
*!� �A;�) *$D� + *�&!*+"�<�/� AJ��*+"�<�/� "�*HD"+"�<�� $� +!*A�*+"�<��
D�J+�C6� ����(*� � �+;�)* *$ � A "A�*$? +"�<�� +A�� *$D� C�'&�)*�� A!") �
$� @�� +A�J"AJ� � �I&!=&�� 6

�� + C ��=C�+A�"J� �A� ��C A!(!�+"�%� +A�J"AJ�B� < �>$'$? +"$&$�
�!(�A!&$� CBDC; *�� *�C� � @�<� ( **� � @��*DA$ �F���C A!(!�=&�� /�
@� �+A!C;DGM  � +�(�%� (�!E$!*A$";$*!;H*JG� +A�J"AJ�J� �(M "!C"!'K
+"�<�� @��+A$�!*$D6� ��   � +A�� *$$� @�$*$&!GA� J?!+A$ � �A;�) *$D� C �EK
* <�� & ;!6
��



�J�J�+"!D� '�*!6� 	 "A�*$? +"� � +A�� *$ � LA�%� '�*B� @����(*�� $'J?!K
;�+H� �6� �6� �!$*B&� @� �6� �6� �E& �( %;$� 80152:6� ��*!� *!� @�C �E*�+A$�
+;�) *!� &�M*�%� "!�(�*!A*�%� A�;M %� * �"�&!/� �(�! 'JGM <�� �D�� J'"$E�
+";!��"6� �!� + C ��=C�+A�" � �&!� <�!*$?$A� +� �J+!��=�$C$?$$+"�%� *!;�K
) **�%� &J;H��%� $� @��AD<$C! A+D� & )�J� �CJ&D� C ACD&$� !*A$";$*��$D�
��"�C�<�� E� (A!� Y)*�<�� � !< +A!*!6� ��+A�?*!D� <�!*$#!� �J�J�+"�%�
'�*B� +�C@!�! A� +� �!�!?!%+"$&� @ � <$(�&� 	 *<$*+"�=� I(!�&!"+"�<��
!*A$";$*��$D6� �� A "A�*$? +"�&� �A*�I *$$� �*!� DC;D A+D� C�+A�?*B&�
@����;) *$ &� �A��<�C� ��"�C�<�� E� (A!6� �� +H� CB� ;DGA+D� �J�J�+"!D/�
��$ A+"!D/� � ! '$*+"!D� $� �G+J"+"!D� J'"$ � $� ��C�;H*�� @��AD) **B �
!*A$";$*!;H*B � +";!�"$/� �!'� ; **B � * <;J(�"$&$� +$*";$*!;D&$6�
�*A$";$*!;$� +;�) *B� * �"�&�&/� !� C� +$*";$*!;DE� & +A!&$� +�E�!*$;$+H�
�A;�) *$D� + *�*!/� *$)* <�� @!; �# *!/� �;$<�# *=&$�# *!� $� *$)* <��
@;$�# *!� 8@�*A:6

4<;B� @!� *$D� @;!+A�C� !*A$";$*!;H*BE� +A�J"AJ�� & *DGA+D� �A� ��F�
�5� ��� 25FO�£6� ��$? &� *!� + C �*BE� +A�J"AJ�!E� @;!+AB� '!; <!GA� �A*�K
+$A ;H*�� @�;�<�� 8�5F9�£:/� !� *!� G)*BE�F� *!&*�<�� "�J? � 82�FO�:£6�
� C �*B � +A�J"AJ�B� @�<�J)!GA+D� C� +A���*J� �J+!��=�$C$?$*+"�%� *!;�K
) **�%� &J;H�B6

	��=��XY�@��]^��$�YXY�#� ����Y%�����#

�� + C ��='!@!�J� �A� ]!E�!<+"�=�$'$*+"�<�� +$*";$*��$D� @��+A$K
�! A+D� +�!C*$A ;H*�� J'"!D� +";!�?!A!D� '�*!/� $'C +A*!D� C� ;$A �!AJ� � @���
*!'C!*$ &� 	 *<$*+"�=� I(!�&!"+"�<�� !*A$";$*��$D6� ��   � D�� �
CB+AJ@!GA� <;$*$+AB � +;!*#B� !!; *=(!%�++"�<�� C�'�!+A!� $� C �E* G�K
+"$ � $'C +A*D"$/� A�!*+<� ++$C*�� @ � "�BAB � "!�(�*!A*B&$� $� A ��$=�
< **B&$� �A;�) *$D&$� & ;!6� �*A$";$*��$%� $&  A� �(M "!C"!'+"� � @��K
+A$�!*$ � $/� @�<�J)!D+H� C� G<�=C�+A�?*�&� *!@�!C; *$$/� C� �!%�* �
�$;D'$*+"�%� "�+B� JE��$A� @��� C��B� �!+@$D6

�� @� � ;!E� 	 *<$*+"�=� I(!�&!"+"�<�� !*A$";$*��$D� CBDC; *� �D��
"�J@*BE� +;�)*�� @�+A�� **BE� ?!+A�� �@��"$*JABE� *!� + C �� !*A$";$K
*!;H*BE� @��*DA$%/� �!'� ; **BE� J'"$&$� +$*";$*!;D&$6� �� �$� *$E�
�+�(� � & +A�� '!*$&!GA� 	 *<$*+"� /� ��@�(+"� /� W$�!E+"� /� �G; E+"� /�
� I(!�&!"+"� � $� ��J<$ � @��*DA$D/� C� +C��!E� "�A��BE� CB+AJ@!GA� C �E=�
@ G�+"$ � $� *$)* & ;�CB � �A;�) *$D6� � !� G<�=C�+A�?*�&� �"�*?!*$$�
!*A$";$*��$D� J) � C� @� � ;!E� �!+@$%+"�<�� &��D� CBDC; *B� !*A$";$K
*!;H*B � +A�J"AJ�BT� "!&* %� �C! � � �!A!/� (!*"$� �@I ��*+"!D� $� ^G�J@!6

��;  � �A? A;$C�� !*A$";$*��$%� CB�!) *� "� C�+A�"J� �A� +� �* <�� A ? K
*$D� �6� � ;HC ;$?!%/� <� � �*� +� + C ��=C�+A�"!� �<�!*$?$C! A+D� >��*A!;HK
*B&�F� �$!'!*+"$&/� !� +� G<�='!@!�!�F� � !�!(J;!"+"$&� *!�C$<!&$6

��� �$!'!*+"�&J� *!�C$<J� �A;�) *$D� C �E* %� G�B/� *$)* <�� $� C �EK
* <�� & ;!� @�$E��DA� C� A "A�*$? +"$%� "�*A!"A� +� �A;�) *$D&$� �;$<�# *!�
*� &$�# *!6� �!� + C ��='!@!� � A "A�*$? +"$%� "�*A!"A� +CD'!*� +� �!'&b!=�
"�B'+"$&� *!�C$<�&6

�!�!(J;!"+"$%� �!';�&/� @��E��DM$%� @�� G<�='!@!�*�%� <�!*$# �
!*A$";$*��$D/� *!� & )�J� ?H � �J�$!;!?!%� $� � ;HC ;$?!%/� +�?; *D A+D�
+� �J�J<+"$&� �!';�&�&6� �+AH� @� �@�;�) *$ /� ?A�� �J�J<+"$%� �!';�&�
DC;D A+D� C�+A�?*B&� �AC AC; *$ &� �!'&!"�B'+"�<�� *!�C$<!� $� @�LA�&J�
'!@!�*� � �"�*?!*$ � �@$+BC! &�<�� !*A$";$*��$D� C� �!%�* � �6� �!�!?!%�
@� �+A!C;D A� +�(�%� ";$*� $� +�+A�$A� $'� ��*�%� +A�J"AJ�B6� ]!�*$�� !*A$K
";$*��$D� @����;H*�� C�;*$+AB%/� ?A�� J+A!*!C;$C! A+D� CBE���&� C� D�� �
!*A$";$*��$D� A�� +� �* =� $� C �E* G�+"$E/� A�� *$)* & ;�CBE� �A;�) *$%6�
�$*";$*!;H*B � @��<$(B� CB@�;* *B� �A;�) *$D&$� C �E* <�� & ;!6

	 *<$*+"�=� I(!�&!"+"$%� !*A$";$*��$%� @�� �A*�I *$G� "� �J+!��=�
�$C$?$*+"�%� *!;�) **�%� &J;H� � @�$@��*DA� *!� 5F7� "&/� !� @�� �A*�I K
*$G� "� ]!E�!<+"�=�$'$*+"�&J� +$*";$*��$G�F�*!� 0/5� "&6

25



�_X���@`���a��XY��� ��%�� ������ $_%b �

�J+!��=�$C$?$*+"!D� *!;�) **!D� &J;H�!� DC;D A+D� +!&B&� + C �*B&�
+A�J"AJ�*B&� L; & *A�&� !' �(!%�)!*+"�%� ?!+A$� & <!*A$";$*��$D� ��;HK
I�<�� � !C"! '! � $� �!; "�%� C�+A�?*�%� ?!+AHG� �� �"!6C"!'�"�<�� @ � ��C�<��
@��<$(!6� �� ' !@!�!� �*!� �<�!*$?$C! A+D� �!&J�+"*&� @�@ � ?*B&� �!'K
;�&�&/� +� G<�='!@!�!=F �J�J�+"�%� '�*�%� $� 	 *<$*+"�=� I(!�&!"+"$&�
!*A$";$*��$ &/� !� - ! � + C ��=C�+A�" � �!+"�BC! A+D� C� +A���*J� �!+@$%K
+"�<�� &��D6� �+D� A ��$A��$D� &J;H�B� �A� >��*A!;H*�<�� �$!'!*+"�<�� *!K
�C$<!� ��� �!+@$%+"�<�� &��D� @� �+A!C;D A� +�(�%� I$��"JG� *$'& **�+AH/�
$& GMJG� >��&J� A� J<�;H*$"!� $� @�"�BAJG� �A;�) *$D&$� @;$�# *!� $�
!*A��@�< *!6

��� @�+; �*$&� < �;�<�=< �>$'$? +"$&� $++; ��C!*$D&� $� �!**B&� (JK
� *$D/� C� @� � ;!E� �J+!��=�$C$?$*+"�%� &J;H�B� *!& ?!GA+D� +� �* G�K
+"$%/� & ;�C�%/� @!; �# *=&$�# *�CB%� $� @;$�# *=!*A��@�< *�CB%� +A�J"K
AJ�*B � LA!)$6

� "�A��B � !*A$";$*!;H*B � '�*B� Y)*�<�� �!< +A!*!� @��AD<$K
C!GA+D� C� G<�=C�+A�?*�&� *!@�!C; *$$� ��� �6� �!&J�/� �!;  � @�<�J)!GA+D�
$� @�"�BC!GA+D� (�;  � &�;��B&$� $� +�C� & **B&$� �A;�) *$D&$6� ���K
��;) *$D� !*A$";$*!;H*BE� '�*� C� �J+!��=�$C$?$*+"�%� *!;�) **�%� &J;HK
� � @��+; ) *B� "�&@; "+*B&$� < �>$'$? +"$&$� $++; ��C!*$D&$6� ���
�!**B&� + %+&��!'C �"$/� C� + C ��=C�+A�?*�%� ?!+A$� &J;H�B� CBDC; *B�
�;!&$@+"!D/� �J�!A+"!D/� ]$�C!�C+"!D� $� �!?&!++"!D� +";!�"$6� � "�A�K
�B � $'� *$E� $'J?!;$+H� @�$+"�C�=�!'C ��?*B&$� +"C!)$*!&$6

�� @�$; <!GM %� "� &J;H� � &��+"�%� @�;�+ /� G)*  � �B'B;(J�J@!/�
+ %+&$? +"$&$� $++; ��C!*$D&$� C� & '�'�%+"$E� �A;�) *$DE� �(*!�J) *!�
!*A$";$*!;H*!D� +A�J"AJ�!� ���!A=&�� 6

� �>$'$? +"$ � $++; ��C!*$D� $� �!'C ��?*B � +"C!)$*B� *!� @;�M!K
�DE� �;!&!/� �J�!A/� �!?&!+/� � ) !<!�=�J+!�B� �!;$� # **B%� >!"A$? +"$%�
&!A �$!;/� @�'C�;DGM$%� C� A�%� $;$� $*�%� +A @ *$� JA�?*$AH� < �;�<$? +"� �
+A�� *$ � �J+!��=�$C$?$*+"�%� &J;H�B6� �� ?!+A*�+A$/� CBD+*$;�+H/� ?A��
C� �!%�* � + ;6� �J+!�B� "��C;D� & '�'�%+"$E� �A;�) *$%� '!; <! A� $!�
<;J($* � 373�� &/� *!� �;!&$*+"�%� +";!�" � "��C;D� *$)* <�� & ;!� C+"�BA!�
*!� <;J($* � �"�;�� ����� &/� !� *!� �J�!A+"�%� @;�M!�$� "�*A!"A� G�B� $� & ;!�
�A($C! A+D� *!� <;J($* � 3932� &� 8�$+6� ��:6� �!� @;�M!�$� �!?&!+� �!'C ��?K
*!D� +"C!)$*!� <;J($*�%� �3��� &� * � CBI;!� $'� &$�# *�CBE� �A;�) *$%6�
\A$� �!**B � @�"!'BC!GA/� ?A�� @�� @�!C�&J� ( � <J� �6� �!&J�� & '�'�%+"$ �
�A;�) *$D� �@JM *B� *!� '*!?$A ;H*JG� <;J($*J/� !� *!� ; C�( � )H � CBE�K
�DA� *!� �* C*JG� @�C �E*�+AH6

	!"JG� � '"JG� �!'*$#J� C� <;J($*!E� '!; <!*$D� & '�'�%+"$E� �A;�) K
*$%� *!� * (�;HI�&� �!++A�D*$$� �6� �6� �;$=�!� � �([D+*D A� *!;$?$ &� "�J@K
*�<�� @�@ � ?*�<�� �! ';�&!/� @��E��DM <�� @�� ��;$* � �6� �!&J�6

�!� @;�M!�DE� �J+!�B/� �J�!A/� �!?&!+/� � ; !&!� $� ��6� (J��CB&$� �!(�K
A!&$� CBDC; *B� @��*DA$D/� +;�) **B � C� D�� � +� �* G�+"$&$� �A;�) K
*$D&$/� "�A��B � +� (�;HI$&� * +�<;!+$ &� @ � "�BC!GA+D� �A;�) *$D&$�
*$)* <�� & ;!/� @�$? &� C� * "�A��BE� $'� *$E� �A+JA+ACJGA� � !)  � �A;�) *$D�
C!;!*)$*!� $� <�A �$C!/� $� �!'� '� *$)* <�� & ;!� *!?$*! A+D� (!�� &�&6�
	 "A�*$"!� *$)* <�� & ;!� DC;D A+D� J*!+; ��C!**�%� �A� +";!�?!A�+A$�
+� �* G�+"�<�� C� & *$6

�+ � +A�!A$<�!>$? +"$ �  �$*$#B� C �E* <�� & ;!� C� �J+!��=�$C$?$*K
+"�%� &J;H� � $& GA� +�"�!M **JG� &�M*�+AH6

�� @ � �BC�&� $� * "�A��B&� * +�<;!+$ &� 6@!� C �E* & ;�CBE� �A;�) K
*$DE� '!; <!GA� @!; �< *=&$�# *�CB � �A;�) *$D6� 	 "A�*$"!� @!; �< @=�
8"!"� $� *$)* & ;�CB � +;�$:� C� �+*�C*�&� A "A�*$"J� +� �* G�+"�<��
&$�# *�CBE� +;� C� A!")  � $&  A� J*!+; ��C!**B%� E!�!"A �� $� �A�!)! A�
@ �$��!6

�;$�# @=!;A��@�< @�CB � �A;�) *$D� $& GA� $*JG� +A�J"AJ�J6� �*$�
&�M*B&� ? E;�&� @ � "�BC!GA� *$) ; )!M$ � �A;�) *$D� $� * � @�CA��DGA
27



��	�������� ������������
�� � � � � � � �� ��
$<� <��C�$

���� ������� ��
0���3� �OO� SR�=I� <�35

�$+6� �06� �  <$�*! ;H*B%� < �; �<$? +"$%� @��>$;H� ? � ' � @;�M!�$� � B ' B ; " ! ' & ! F � !<;B
� !@6� � !%* ! � � ) !



*E� A "A,**? +"�<�� +A�� *$D6� 	 "A�*$"!� @;$�# *=!$A��@�< *�CBE� �A;�K
) *$%� E!�!"A �$'J A+D� @�;�<$&� '!; <!*$ &� +;� C� +�� +;!(B&� $E� *!";�K
*�&� C� �+*�C*�&� *!� + C ��=C�+A�"6� Y<�='!@!�*� � @!� *$ � �A& ?! A+D�
;$IH� C� + C ��='!@!�*�%� ?!+A$� �J+!��=�$C$?$*+"�%� '�*B� C� �!%�* �
�;!&$*+"�<�� @��*DA$D6� �+ � LA�� +C$� A ;H+ACJ A� �� A�&/� ?A�� �J+!��=�*=�
C$k$*+"!D� &J;H�!� *!W$*!D� +� @;$�# *!� @�$�(� A! A� (�;  � I$��"$ �
�? �A!*$D6� �*!� @�<�J)! A+D� C� G<�=C�+A�W*�&� *!@�!C; *$$� $� �!+"�BK
C! A+D� C� +A���*J� �!+@$%+"�<�� &��D� "� + C �J� �A� +A6� �$C$?$6� � '"� �
@�<�J) *$ � LA�%� &J;H�B� *!?$*! A+D� +� @;�M!�$� �!?&!+6

�� �J+!��=�$C$?$*+"�%� &J;H� � CB� ;DGA+D� �!%*!��)$*+"$%� @��K
<$(/� �J+!��=�!?&!++"!D� '�*!� @�<� ( **BE� @��*DA$%� $� ��$&��+"!D�
!*A$";$*!;H*!D� '�*!6

� �# � � �  � � �XY�#� c � �=�^ � '!*$&! A� G<�='!@!�*JG� ?!+AH� �J+!��=�$K
C$?$*+"�%� &J;H�B� $� +�+A�$A� $'� �$!'!*+"�%� &�*�";$*!;$� $� 	!;!(*=�
� !%@!��) !T �B'B;(J�J*+"�<�� !*A$";$*!;H*�<�� @�D+!� 8�$+6� �0/� �3:6

� $ ! ' ! � *  " ! D � & � * � " ; $ * ! ; H � +;�) *!� C �E* & ;�CB&$� $�
@!; �< *=b* �< *�CB&$� �A;�) *$D&$N� "� + C ��=C�+A�"J� �A� >��*A!;H*�<��
*!�C$<!� �*!� E!�!"A �$'J A+D� +;�)*B&� < �;�<$? +"$&� +A�� *$ &6� �� +H�
�A& ?! A+D� @��+A$�!*$ � @;!+A�C� *!� + C ��=C�+A�"� @��� J<;�&� 7�FO5£6

4+A!*�C; *�/� ?A�� �A� �6� �$;H<$;H?!%� ��� ( � <!� �!+@$%+"�<�� &��D�
@��E��$A� >��*A!;H*B%� *!�C$</� @�$J��? **B%� "� '�* � "�*A!"A!� & ;�CBE�
$� @!; �< *=@ �< *�CBE� �A;�) *$%/� !� �A� + C ��=C�+A�?*�<�� "�B;!� � I=�
(!�&!"+"�%� +";!�"$�F� "� @!; �< *=* �< *�CB&� �A;�) *$D&6

��*�";$*!;H*� � '!; <!*$ � @!; �< *�CBE� �(�!'�C!*$%� *!(;GK
�! A+D� C@;�AH� ��� �A;�) *$%� C �E* <�� +!�&!A!� $� @�*A!6� �� �*$%� $� C �EK
*$%� @;$�# *� *!� �!; "�&� @�<�J) *$$� &�*�";$*!;$� �(�! 'JGA� C*!?!; �
+$*";$*!;H*B%� @��<$(/� !� * +"�;H"�� + C �*  � +�(�!*B� C� "�J@*B � !*A*=�
";$*!;H*B � +A�J"AJ�B� 	!;!($=�!%*!��)!=�B'B;(J�J*+"�<�� !*A$";$K
*!;H*�<�� @�D+!6

	� !� ;� !� (�$=�� ! % * ! � � ) � !=��B� '�B�;� (�J���J�*�+�"�$�%� !*A$";$*!;H*B%�
@ � D +� CBDC; *� < �;�<$? +"�%� +[ &"�%/� !� +A�� *$ �  <�� G<�=C�+A�?*�%�
?!+A$� � A!;$'$��C!*�� < �>$'$? +"$&$� $++; ��C!*$D&$� $� +A�J"AJ�*B&.�
+"C!)$*!&$6� � 'J;HA!AB�LA$E� �!(�A�@�'C�;$;$�C�A� �  ; �!E�@�D+!�CB� ;$AH�
	!;!($@+"JG/� �!@!�*�=�!%*!��)$*+"JG/� �!%*!��)$*+"JG� $� �B'B;(J=�
�J*+"JG� 8+&6� �$+6� �3:� !+$&& A�$?*B � !*A$";$*!;H*B � +A�J"AJ�B/�
�+;�)* **B � 6@����;H*B&� *!�JI *$ &6� �!� @�C �E*�+A$� LA$� +A�J"AJ�B�
+;�) *B� @!; �< *=* �< *�CB&$� �A;�) *$D&$6� ��*!"�/� @�� &* *$G�
�6� �6� ^$& ;H'�$!� 80152:/� '� +H� CB� ;DGA+D� <�!C$& A�$? +"$ � !*�&!K
;$$/� �A�(�!)!GM$ � @��*DA$D� C� & '�'�%+"$E� 8�+�( **�� G�+"$E:� �A;�K
) *$DE6

�� �$� J"!'!**BE� +A�J"AJ�� (�;  � �!'&BA�%� DC;D A+D� �!%*!��)$@=�
+"!D/� C� +C���C�%� ?!+A$� "�A���%� �(*!)!GA+D� �A;�) *$D� @�*A$? +"�<��
D�J+!6� �� @����;H*�&J� �!'�BCJ� +";!�"$� @�$J��? *� ��*�$& **B%� <�D' K
C�%� CJ;"!*6� �� @� � ;!E� '!@!�*BE� +A�J"AJ��F�	!;!(*$+"�%� $� �!@!�*�=�
�!%*!��)$*+"�%�F�J<;B� @!� *$D� @;!+A�C� 7�F2�£/� !� C�+A�?*BE�F�
��F9�£6

��&@; "+*B&� < �>$'$? +"$&� $++; ��C!*$ &� J+A!*�C; *�� +;�)*� �
A "A�*$? +"� � +A�� *$ � $� �(M  � * +��AC A+AC$ � +A�J"AJ�*BE� @;!*�C�
& '�'�%+"$E� $� (�;  � &�;��BE� �A;�) *$%6

�� �!%�* � )6=�6� +A!*#$$� �B'B;(J�J*� $� &B+!� �&$D/� *!� �!; "�&�
G<�=C�+A�?*�&� @�<�J) *$$� &�*�";$*!;$� *!E��$A+D� �B'B;(J�J*+"� �
@��*DA$ /� +C��� $� + C ��='!@!�*!D� @ �$";$*!;H� "�A���<�� '!; <!GA� *!�
+JI /� !� G<�=C�+A�?*!D� @ �$";$*!;H�F�C� &�� 6� Y)*  /� C� �!%�* � -�!K
�J)*BE� "!&* %./� CB� ;D A+D�  M � ��*�� @�<� ( **� � @��*DA$ /� *!'C!*K
*� � ���!A=&�� /� �A� ; **� � �A� �B'B;(J�J*+"�<�� @��*DA$D� !+$&& A�$?K
*�%� + �;�C$*�%6� ��� �!**B&� =&��+"�%� + %+&��!'C �"$/� C� +A�� *$$� @��K
*DA$D� J?!+ACJGA� & ;�CB � $� @!; �< *=&$�# *�CB � �A;�) *$D6� �;$�# K
*�CB � @����B/� A�!*+<� ++$C*�� '!; <!GM$ � *!� +$;H*�� �!'&BA�%� @�C �E=�
#8



�&'&RG!S"0G+"!*�
!G10($0G!$J� T

� ��	������� �����������
U2C8�!�$&V

������� ������
��!��������

	 � � � �� ��� ��
�� "# $

W XY Z[ \ Y ] ^ � _ ` � a � a � a
= ‘zo • v † •F c k “ � 9 � “ � ‘gŽf™¤"@*

b[ � \ W X T � W Xc@Ade

e fn

�$+6� �36� �  <$�*! ;H*B%� < �; �<$? +"$&� @��>$;H� ? � ' � @;�M!�$� �BLB;" ! '& ! �F� �G; 6E� F� � !<;B �F� � !%* ! � � ) !

b[ \WXe

�$+6� ��6� �  <$�*! ;H*B%� < � ;�<$? +"$%� @��>$;H� ? � ' � � J+! �B=� !?&!++"JG� '�*J� @��*DA$%� 8@�� �6� �6� � ;@='!�  :



��+A$� +!�&!A+"�<�� D�J+!/� @�?A$� •SR� �A�!)!GA�   � +A�J"AJ�*JG� >��&J�
$� &�*�";$*!;H*�� @!�!GA� *!� + C ��=C�+A�"6� ���C;D� C �E* <�� & ;!� '� +H�
�A($C! A+D� *!� <;J($* � �5��F�1��� &6

� C �*  � 	 !;!($=�!%*!��)!=�B'B;(J�J*+"�<�� !*A$";$*!;H*�<��
@�D+!� �!+@�;�) *!� �!?&!+=�$C$?$*+"!D� '�*!6� �� �!%�* � + ;6� W!�E$�
C+ &$� C$�!&$� < �>$'$? +"$E� �!(�A� *!� <;J($* � 99��F95��� &� CBDC; *��
@��*DA$ � & '�'�%+"�<�� '!;�) *$D/� "�A��� � �A? A;$C�� �"�*AJ�$C! A+D�
$'�;$*$ %� 97��� &� $� @� �+A!C;D A� +�(�%� @�;�<JG� !*A$";$*!;H*JG� +";!�K
"J� +� J<;!&$� @!� *$D� *!� "�B;HDE� �F9£6

�� + C �J� �A� W!�E$*+"�%� +";!�"$� @�+; � @�;�<�%� +$*";$*!;$� �A& K
?! A+D� *�CB%� @��[ &� +;� C� *!� + C �/� +C$� A ;H+ACJGM$%� �� C�'&�)*�+A$�
+JM +AC�C!*$D� '� +H� *�C�<�� @��*DA$D6� �!� LA�� J"!'BC!GA� A!") � �!**B �
<�!C$& A�$$� $� L; "A���!'C �"$6� �� +H� �(I$�*!D� '�*!/� CB@�;* **!D�
@!; �< *=* �< @�CB&$� �A;�) *$D&$/� '!; <!GM$&$� * @�+� �+AC **�� @!�
& '�'�%+"$E� �A;�) *$DE/� $&  A� * +"�;H"�� $*� � +A�� *$ 6� �� G<�='!@!�=�
@�%� ?!+A$� J?!+A"!� +E &!� <;J($**�<�� +A�� *$D� �A�(�!)! A� &�*�";$K
*!;H*� � @�<�J) *$ � +;� C� *!� + C ��=C�+A�"� @��� J<;�&� 0�F 02£6

��� �!**B&� �\�/� C� �!?&!+=�$C$?$*+"�%� '�* � @�� @�C �E*�+A$� & '�K
'�D� CB� ;D A+D� ��+A�?*�=�!?&!++"� � @��*DA$ 6� �&J� +��AC A+ACJ A� ��+=�
A�?*�=�!?&!++"$%� ;�"!;H*B%� &!"+$&J&� +$;B� AD) +A$6� W!�E$*+"� � @��K
*DA$ /� CBDC; **� � + %+&��!'C �"�%/� �!+@�;!<! A+D� A! � G<�='!@!�*�&�
+";�* � �<'B($�?!;$*+"�<�� ;�"!;H*�<�� &!"+$&J&!6

�� G<�='!@!�J� �<'B($�?!;!=��+A�?*�=�!?&!++"�%� '�*B� @��*DA$%/�
@�� �!**B&� L; "A���!'C �"$/� CB� ;DGA+D� <;J(�"!D� $� @��AD) **!D� +$$=�
";$@!;H/� "�A��!D� �A� ;D A� '�*J� @��*DA$%� �A� �!%*!��)!=�B'B;(J�J*=�
+"�<�� !*A$";$*!;H*�<�� @�D+!6

� _X� � �@[ �a$ �XXY� � � \ � � � � c �=� �^ � � � � " � c� ����# � �!+@�;�) *!� C�
+ C ��='!@!�*�%� ?!+A$� �J+!��=�$C$?$*+"�%� *!;�) **�%� &J;H�B� @�
+�+A!C;D A� * @�+� �+AC **� � G<�=C�+A�?*� � @����;) *$ � & '�'�%+"$E�
!*A$";$*!;H*BE� '�*� Y)*�<�� �!< +A!*!6� �*JA�$� '�*B� CB� ;DGA+D�
�J+!�+"!D� $� �J�!A=�;!&$*+"!D� @��'�*B6� � �C!D� +;�) *!� C� �+*�C*�&�
G�+"$&$/� C�'&�)*�/� *$)* & ;�CB&$� �A;�) *$D&$6� ��;  � &�;��B �
�(�!'�C!*$D� '� +H� $& GA� @�;�<� � &�*�";$*!;H*� � '! ; <!*$ � 8�$+6� ��:6�
�J�!A=�;!&$*+"!D� I��'�*!� @�� @;$�# *=!*A��@�< *�CB&� �A;�) *$D&�
@� �+A!C;D A� +�(�%� I$��"JG/� +; <"!� *!";�* **JG� *!� + C �� +A�J"AJ�J6�
Y<�='!@!�*  /� C� �!%�* � + ;6� ]$�C!*�C"!/� �A& ?! A+D� *�CB%� @��[ &�
+;� C/� +CD'!**B%/� @�=C$�$&�&J/� +� A!"� *!'BC! &B&� ]$�C!*�C+"$&� @��K
*DA$ &/� *!$(�;  � �A? A;$C�� CB�!) **B&� C� *$)* & ;�CBE� �A;�) *$DE6�

���[ &� @;!+A�C� '� +H� @��AC �)�! A+D� A!")  � � 'J;HA!A!&$� L; "A��=�
$� <�!C$�!'C �"$6� ��� �!**B&� < �>$'$? +"$E� $++; ��C!*$%/� ]$�C!*�C=�
+"� � @��*DA$ � �A�(�!) *�� C� C$� � @�;�<�<�� +A�J"AJ�*�<�� CB+AJ@!/� @�K
<�J)!GM <�+D� "� G<�=C�+A�"J6� � "�A��� �  <�� +& M *$ � "� + C ��=C�+A�"J�
�A*�+$A ;H*�� @�;�) *$D� ]$�C!*�C+"�%� +A�J"AJ�B� +C$� A ;H+ACJ A� ��
A�&/� ?A�� +C��� LA�<�� @��*DA$D� @�� (�;  � <;J(�"$&� +;�D&� & '�'�D� +�C$*JA�
"� + C ��=C�+A�"J6

Y<�='!@!�*  � ]$�C!*�C+"�<�� @��*DA$D� < �>$'$? +"$&$� $++; ��C!K
*$D&$� C� & '�'�%+"$E� �A;�) *$DE� J+A!*�C; *��  M � ��*��F��&!&"J;*=�
" *�+"� � @��*DA$ 6� �*�� �!+@�;�) *�� *!� G<�=C�+A�?*�&� @����;) *$$�
'!@!�*�%� !*A$";$*!;H*�%� ;$*$$� Y)*�<�� �!< +A!*!6

Y<�='!@!�*  � �&!&"J;$" *�+"�<�� @��*DA$D� C� "!C"!'+"�&� *!@�!CK
; *$$� @��+A$�! A+D� "�J@*B%� YE!�B=� %EJ�+"$%� @��<$(/� <� /� @�� �!**B&�
L; "A��=� $� <�!C$�!'C �"$/� �A& ? *�� * +"�;H"�� @��*DA$%� C� & '�'�%+"$E�
�A;�) *$DE6

�!� G)*�&� @�<�J) *$$� �;6!&$*+"�%� +";!�"$� "J;$+��(�!'*�� "� * %�
�!+@�;�) *�� �J�!A+"� � @��*DA$ /� * � @�;*�+AHG� �A�(�!) **� � *!� +A�J"K
AJ�*BE� +E &!E6

O�



d�Y�� �%�@���  �=XY�#� X��Y%������2

Y)*B%� +";�*� & <!*A*";**��$D� ��;HI�<�� � !C"!'!� *!?$*! A+D�
�(I$�*B&� �!"!A!;�=��C�!<+"$&� 8�$(�!�+"*&:� +**";$*��* &/� @��ADK
<$C!GM$&+D� C��;H� C+ <�� G)*�<�� +";�*!� ��;HI�<�� � !C"!'!6� �� + C �!�
�*� �<�!*$? *� 	>!*+"$&� !*A*";$*��$ &6� �!� '!@!� � �&� '!EC!ABC! A� A �K
�$A��$G� ��J'$$/� *!� C�+A�" � +;$C! A+D� +� ] &!E$*�=��(B+A!$+"$&� +$*=�
";$@��$ &/� !� *!� G< � <�!*$?$A� +� + C �*B&� (��A�&� �!@�!&+"�<�� !*A$=�
";*$��$D� X6

�!"!A!;�=��C�!<+"$%� +**";$*��$%� �@JM *� @�� �A*�I *$G� 	>!$=�
+"�<�� !*A$";$*��$D� *!� 9F5� "&� $� @�LA�&J� �6� �6� �@E �A�&� @� ��6/� 80177:�
�*� *!'C!*� ��C�!<+"�%� +AJ@ *HG6� �**";$*��$%� CB@�;* *� �A;�) *$D&$�
@*)* <�� & ;!� 8C� �+*�C*�&� C!;!*)$*+"�<�� D�J+!:� $� �A?!+A$� G�B/� +&DK
AB&$� C� & ;"$ � +";!�"$� 8�$+6� �9:6� ��+A�?*  � �*� @�+A @ **�� @�<�J)! A=

�$+6� �96� �  ; "$ � +"; ! � "$ � C� ( !A+"$E� �A; � )  *$DE/� + ;6� � !++/�
G)*B%� +";�*� � � ;HI �<� � � !C" ! ' !

+D� $�  <�� CBI�;b*DGA� �A;�) *$D� - �"�&!� $� !@A!/� !� "� C�+A�"J� �A� m�6� � �"=�
?!%� I$��"�� �!'C$AB� �A;�) *$D� C �E* <�� & ;!6� �$*";$*!;H*B � @��<$(B�
'!@�;* *B� @!; �< *=&$�# *�CB&$� @����!&$6

��� �!**B&� \6� ]6� ]$E!;$( %;$� 80157:/� �A� (!++ %*!� �6� �$I?!%�
"� C�+A�"J� @��<$(� �!'C$C! A+D� '!� +? A� � '"�<�� +AJ@ *?!A�<�� �@J+"!*$D6�
\A!� +AJ@ *?!A�+AH� +CD'!*!� +� '�*�%� @�@ � ?*BE� >; "+J�/� >$"+$�J &BE�
�� & )�J� ?H � �$I?!D� $� �G$<JA?!D6� �� � 'J;HA!A � �@J+"!*$D� G)*�%�
b��;�+B� @��<$(!� '� +H� �(�!'�C!;+D� j*!�C$</� A� � "�A���&J� �A;�) *$D�
!!; *!� *!�C$*JAB� *!� (�;  � &�;��B � �(�!'�C!*$D� �J�J�)$*+"�<�� @��K
*DA$D6

�!"!A!;�=��C�!<+"$%� +**";$*��$%� +� + C �!� $� G<!� �<�!*$? *� "�J@K
*B&$� 8�!;"!&J�+"$&/� �!%@!�+"$&:6� *!�C$<!&$/� @�� "�A��B&� ;�"!;HK
*B � +A�J"AJ�B� �@��"$*JAB� *!� G<6

�� + C �*�%� ?!+A$� +$*";$*��$D� @�� @ +A��#C A*B&� �A;�) *$D&� C �EK
* %� ?!+A$� *$)* <�� & ;!� $� >!J*$+A$? +"$� �E!�!"A �$'�C!**B&� +;�D&

X� �  ) �J � � ! " !A ! ; �= � �C � !<+"$& � +**";$*� �*  &� $� � ! * � !&+"$&� !*A*";$*� �$ &� CB �  K
;D A+D� � � J � ) $$+" !D � ' �* ! � @��*DA$%6� � !@! � * �  � @� � � � ; )  *$  �   � � ( * ! �J )  * � � *!&$� @��
�A;$) @*D&� +� �* %� G�B6

7� 3=751� O0



� �E* <�� & ;!� CB� ;DGA+D� ;�"!;H*B � +A�J"AJ�B6� �� �H� ) � �!E��$A+D�
�!<$?+"$%� @��<$(/� @��AD<$C!GM$%+D� �A� + ;6� �JA"!I $� *!� '!@!� � ���
+ ;6� WJEJ�G�A� *!� C�+A�" 6� �� C�+A�"J� �A� C �E* <�� A ? *$%� �6� �E+J�
J� + ; *$%� �C!EB;� $� � ; %(J<J�A� �*� $&  A� G<=G<�=C�+A�?*� � @��+A$�!K
*$ 6� ��+A�?*  � J"!'!**BE� @J*"A�C� �*� � '"�� +J)$C! A+D6� �!<$?+"$%�
@��<$(� �+;�)* *� !*A$";$*!;H*B&$� +A�J"AJ�!&$� *$'I <�� @��D�"!/� C� "�K
A��BE� @�&$&�� &!%"�@+"�%� +C$AB� � +A!&$� C� +C���CBE� ?!+ADE� �(*!)!K
GA+D� �A;�) *$D� @!; �# *!� $� L�# *!6

��� G)*�%� <�!*$# � �!<$?+"�<�� @��<$(!� @��+; )$C! A+D� "�J@*B%�
Y)*�=�!<$?+"$%� *!�C$</� �A� ;DGM$%�  <�� �A� �!*�!�+"�<�� !*A$";$K
*��$D6

�!<$?+"$%� @��<$(/� �<�!*$?$C!D+H� �!*<*@+"$&� �*!�%$<� ��� +� + C �!�
$� Y)*�=�!<$?+"$&� +� Y<!/� '*!?$A ;H*�� �@JM *6� �+E��D� $'� LA�<�/
�6� �6� �$E �A�&� $� ��6� 80177:� �*� *!'C!*� �!<$?+"$&� <�!( *�&6� ]!�*$��
�!<$?+"�<�� @��<$(!� bC�+A�?*  � �JA"!I @!� *!?$*! A� @�+A @ **�� C�'K
�B&!AH+D6

Y)*  � �!<$?+"�<�� @��<$(!� �!"!A!;�=��C�!<+"$%� +$*";$*��$%�
$&  A� (�;  � +;�)*� � A "A�*$? +"� � +A�� *$ 6� ��  <�� + C ��='!@!�*�%�
?!+A$� *!(;G�! A+D� @�;*!D� $� <� (* C$�*!D� +";!�?!A�+AH� +� (�;HI$&�
"�;$? +AC�&� �!'�BC�C6� �";!�"$� J'"$ /� J<;B� @!� *$D� �(B?*�� (�;HI �
9�£/� G<�='!@!�*B � "�B;HD� @�?A$� �@��"$*JAB 6� �� G<�=C�+A�?*�%� ?!+A$�
+$*";$*��$D� ;�"!;H*B � +A�J"AJ�B� �A*�+$A ;H*�� "�J@*B /� $E� @��ADK
) **�+AH� ��+A$<! A� 35F��� "&/� !� �!++A�D*$ � & )�J� �+D&$� <� (* C$�*BE�
!*A$";$*!; %� +�+A!C;D A� 7FO� "&/� J<;B� @!� *$D� A!") � "�JAB /� *�� �@��K
"$�BC!*$ � *!(;G�! A+D� * � C '� 6

�%� � �=�a@�_�Y�a� �=XY�#� ����Y%�����#

��+A�?*� � @�<�J) *$ � �!"!A!;�=��C�!<+"�<�� +$*";$*��$D� �+;�)K
* *�� "�J@*B&� �;AB!<!?=�J�"!?$�!<+"$&� !�A$";$*��$ &� %� �$(�!��=�
�I&$*+"$&� +$*";$*��$ &6� �� +C�� � @ �C�<�� �(*!) *B� �A;�) *$D� * �"�=�
&!6� �!� G<�=C�+A�?*�&� @����;) *$$� !*A$";$*��$D� �!+@�;!<! A+D�  ̂*A=�
�!;H*�=�@I ��*+"$%� !*A$";$*��$%/� E!�!"A �$'JGM$%+D� +�!C*$A ;H*��
+@�"�%*B&� '!; <!*$ &� +;!<!GM$E�  <�� �A;�) *$%6

`�^����@�]$��XY�#� X��Y%�����#

�$*";$*��$%� �!+@�;�) *� + C �*  � �;AB!<!?=�J�"!?$�!<+"�<�� !$A$=�
";$*��$D� $� *!� C�+A�?*�&� @����;) *$$� 	>!*+"�<�� !*A$";$*��$D� +;�) *�
& ;�CB&$� $� G�+"$&$� �A;�) *$D&$6� �!� G<�=C�+A�" � �*� @ � E��$A�
C� �@I ��*+"$%� @ �$";$$!;H*B%� @��<$(6

�� C�+A�?*BE� ?!+ADE� �$(�!��=�I&$*+"�<�� +$*";$*��$D/� !� A!") �
C� �;AB!<!?=�J�"!?$�!<�"�&� !$A!";$*��$$/� �EC!ABC!GM$E� A ��$A��$G�
�@I ��@+"�<�� @�;J�+A��C!� $� �"!%&;DGMJG�  <�� +� + C �!� & ;"�C��*JG�
@�;�+J� �!+@$D/� I$��"�� �!+@��+A�!* *B� �A;�) *$D� C �E* <�� & ;!6�
��+; �*$ � J?!+ACJGA� C� +A�� *$$� +;�)*BE� !*A$";$*!;H*BE� +A�J"AJ��
+ C ��='!@!�*�<�� @��+A$�!*$D6� �� �$� *$E� �+�(�� CB� ;DGA+D� +";!�"$�
�I&!� $� �I&!=&�� 6

!�� �$XY�#� ����Y%�����#
�� G<J� �A� �!"!A!;�=��C�!<+"�<�� +$*";$*��$D� �!+@�;!<! A+D� �!*K

�!&+"$%� !*A$";$*��$%/� @��+A$�!GM$%+D� �A� �6� �!'B&?!%� *!� '!@!� � ���
& �$�$!*!� <6� ]  &!E!� *!� C�+A�" N�  <�� @��AD) **�+AH� (�;  � ���� "&6

�� *!$(�;  � @�$@��*DA�%� @�;�+ � !*A$";$*��$D� CB+AJ@!GA� CJ;"!*�K
< **�=�+!��?*B � �(�! '�C!*$D� +� �* %� G�B/� �"!%&; **B � �A;�) *$D&$�
*$)* <�� & ;!/� @� �+A!C; **B&$� @;�A*B&$� A� M$*�C!AB&$� $'C +A*D"!K
&$/� <;$*!&$/� & �< ;D&$/� @ +?!*$"!&$� $� AJ>�< **B&$� @����!&$� !;H(!�
$� + *�&!*!6
O3



�!$(�;  � CB+�"�� I�$@��*DA� !*A$";$*��$%�& )�J�& �$�$!*!&$� �JA=�
"!I *� $� �$��$&!*?!%N� '� +H� �(*!)!GA+D� �A;�) *$D� (!%�++"�<�� D�J+!/�
*!� "�A��B � A�!*+<� ++$C*�� *!; <! A� C!;!*)$*6� ��� &* *$G� \6� ]6� ]$=�
E!;$( %;$/� LA!� ?!+AH� !*A$";$*��$D� @� �+A!C;D A� +�(�%� <��+A/� * +"�;H"��
*!";�* **B%� "� G<J6� �� * %� CB� ;DGA+D� �$!;�!<+"!D� $� � *��(+"!D� +";! �K
"$� + C ��='!@!�*�<�� @��+A$�!*$D/� �!'� ; **B � J'"�%� +$*";$*!;HG6

�� '!@!�J� �A� <6� ] "$� $� ��� �6� � !'B&?!%� *!$(�;  � @�$@��*DA!D� '�*!�
�!*�!&+"�<�� !*A$";$*��$D� +;�) *!� �A;�) *$D&$� +� �* %� G�B/� �"!%K
&; **B&$� *$)*$&� & ;�&6

�!� & )�J� ?H � �$�+!<!A?!%�F� �$��$&!*?!%� �!@�!&+"$%� !*A$";$K
*��$%� � '"�� +J)$C! A+DN� '� +H� �*� *�+$A� *!'C!*$ � �!$�!&+"�%� '�*B/�
C� +C���C�%� ?!+A$� "�A���%� CB+AJ@!GA� �A;�) *$D� (!�� &+"�<�� D�J+!/�
�"!%&; **B � �A;�) *$D&$� C �E* <�� !;H(!� $� + *�&!*!6� ��+; �*$ � @ � K
"�BC!GA+D� *��&!;H*��+!��?*B&$� +;�D&$� C �E* <�� & ;!� 8AJ��*�Fq� "�*HK
D":6� � C �*� � "�B;�� !*A$";$*��$D� E!�!"A �$'J A+D� ��C�;H*�� +;�)*�%�
A "A�*$"�%�F�"�JAB&$� J<;!&$� @!� *$D� @;!+A�C� 82�FO�£:� $� �@��"$*J=�
A�+AHG� $E� *!� + C �/� ?A�� @�$�! A� +A�J"AJ� � C  ���(�!'*JG� >��&J6� ���
Y)*�=�!<$?+"�&J� *!�C$<J� (!�� &� $� !;B(� * +"�;H"�� 6*!�C$*JAB� -!�
@!; �< */� �!'C$AB%� + C �*  � *!�C$<!6� �� @� � ;!E� C�+A�?*�%� ?!+A$� !*A$=�
";$*��$D� �6� �6� �+! CB&� $� �6� �6� �;$ CB&� CB� ;D A+D� �D��+!&�+A�DA ;HK
*BE� +A�J"AJ�� 8�$!;�!<+"!D/� � *��(+"!D/� 4;<G?+"!D� !*A$";$*!;$/� �!=�
&!'"!$*+"!D/� �<(J;!<+"!D� +$*";$*!;$� $� ��6:6� \A$� +A�J"AJ�B� �!+@�;�K
) *B� "J;$+��(�!'*�� $� $& GA� '!@!�=+ C ��='!@!�*JG� ��$ *A$��C"J6�
�� +C���CBE� ?!+ADE� !*A$";$*!;H*BE� +A�J"AJ�� �!'C$AB� C �E*$%� !;H(=�
+ *�&!*+"$ � �A;�) *$D/� +$*";$*!;H*B � @��<$(B� '!@�;* *B� >;$I CB&�
? � ��C!*$ &� C �E* & ;�CBE� @����6� �!� G<�=C�+A�?*�&� @ �$";$*!;H*�&�
�"�*?!*$$� �!*�!&+"�<�� !*A$";$*��$D� + C ��=C�+A�?*  � + ;6� �!�!<G=�
*!I� C �E* & ;�CB � �A;�) *$D� A�!*+<� ++$C*�� �"!%&;DGA+D� &!%"�@K
+"$&$� <;$*!&$6

�!*�!&+"$%� !*A$";$*��$%� �+;�)* *� "�J@*B&$� �!'�BC*B&$� *!�JK
I *$D&$� *!�C$<�C�<�� A$@!� $� �D��&� & ;"$E� *!�JI *$%6� ��*$&� $'� <;!CK
*BE� *!�C$<�C� DC;D A+D� �$!;�!<+"$%/� "�A��B%� @��E��$A� @�� +C��J� ��*�K
$& **�%� !*A$";$*!;$� $� $&  A� �(M "!C"!'+"� � @��+A$�!*$ 6� ��J<�%�
"�J@*B%� *!�C$<� �!*�!&+"�<�� !*A$";$*��$D�F��)J;HD*+"$%6� �*� +C�$&�
G<�=C�+A�?*B&� �"�*?!*$ &� @ � E��$A� C� & )�J� ?H � �$��$&!*?!%�= �
�E+J?!%� $� �A� ;D A� �!*�!&+"$%� !*A$";$*��$%� �A� ] &!E$*�=��(B+A!*=�
+"�<�� +$*";$*��$D6

Z�$�"���@��^�X���XY�#� X��Y%�����#

] &!E$*�=��(B+A!*+"$%� +$*";$*��$%/� *!?$*!D� �A� �6� �$��$&!*?!%/�
@� �+A!C;D A�+�(�%� "�J@*JG� � @� ++$G/� CB@�;* **JG� & ;�CB&$� $� @!; �=�
< *=* �< *�CB&$� �A;�) *$D&$6� �<�� ' !@!�*!D� <�!*$#!� @��E��$A� C��;H�
�J+;!� �6� �$��$&!*?!%/� +�C@!�!D� +� ;$*$ %� �!@!�*�=�!+@$%+"�<�� �!';�&!/�
+ C �*!D� <�!*$#!� b@��AD<$C! A+D� 6@�� "�*A!"AJ�6& ;!� $� "!%*�'�D/� A�� "�A�K
�B&� *!(;G�! A+D� �!*<$$+"*%� $�  <�� @��� � ;)  *$ F � �!�$;H+"$%� *!�K
C$<$�X6� Y)*!D� <�!*$#!� +�C@!�! A� +� + C �*�%� <�!*$# %� � *< ($'�=�
�;DA+"�<�� !*A$";$*��$D/� !� C�+A�?*!D� @�$&B"! A� "� '!@!�*�%� <�!*$# �
�@I ��*+"�<�� @ �$";$*!;H*�<�� @��<$(!6

\A!� �(I$�*!D� � @� ++$D� +� &*�<�?$+; **B&$� @� �BC$+AB&$� "J@�K
;�C$�*B&$� +";!�"!&$� *!� G<�=C�+A�" � �!+I$�D A+D� $� @�<�J)! A+D� � �

+A���*J� �!+@$%+"�<�� &��D6
�� ] &!E$@�=��(B+A!*+"�&� +$$";$*��$$� @�� E!�!"A �J� +";!�?!A�K

+A$� CB� ;DGA+D� +; �JGM$ � A "A�*$? +"$ � '�*BT� ^ *A�!;H*!D/� Y<�=�!K
@!�*!D/� Y<�=��+A�?*!D� 8�E& ��C/� 0152:� $� ] &!E$*+"!D6

X� � ! ;$?$ � �  � ! �$ ;H+"�<� � * ! �C$<! � �A�$#!  A+D� $++;  � �C!*$D&$� �;$ C!� $� �6� 	6� �E=�
@+��@ C!6

7X� O�



	 "A�*$"!� ��(B+A!*�=] &!E$*+"�<�� +%b*";$*��%D� $'J? *!� @�� �!*K
*B&� < �;�<$? +"�%� +[ &"$/� +A�J"AJ�*�<�� $� @�$+"�C�<�� (J� *$D/� @��C K
� **BE� @�?A$� C�� C+ E� @ � ?$+; **BE� A "A�*$? +"$E� '�*!E6� �$*";$*��$$�
C� �A;$?$ � �A� +�+ �*$E� �@I ��*+"�%� $� ��$"J�$*+"�%� �(;!+A %� &!;��
$'J? *� + %+&��!'C �"�%� $�  M � & *  � L; "A���!'C �"�%6� �� <;J($**�&�
+A�� *$$� LA�<�� +$*";$*��$D� $& GA+D� +"J�*B � +C � *$D/� <;!C*B&� �(�!K
'�&� @�� �!**B&� <�!C$& A�$? +"�%� +[ &"$� $� ?!+A$?*�� + %+&��!'• �"$6

e�� � � �%b��� � ��Y����a�XY��� \ � � � � �!+@�;�) *!� C� + C �* %� @�;�+ �
] &!E$*�=��(B+A!@+"�<�� +$*";$*��$D6� �*!� E!�!"A �$'J A+D� +;�)*B&�
A "A�*$? +"$&� +A�� *$ &/� +;�) *!� C� �+*�C*�&� �A;�) *$D&$� �;$<�# K
* ! F�&$�# *!/� +&DAB&$� C� � '"�� CB�!) **B � "�J@*B � !*A$";$*!;H*B �
+";!�"$� +J(@I��A*�<�� @��+A$�!*$D/� �A� ; **B � ��J<� �A� ��J<!� * (�;HK
I$&$� + �;�C$*!&$6

�C��B� +";!��"� �+;�)* *B� @����;H*B&$� �!'�BC!&$/� +� "�A��B&$�
* � �"�� +CD'!*B� <�D' CB � CJ;"!*B6� � C �*B � "�B;HD� +";!��"� @�;�<$ /�
G)*B �F� �A*�+$A ;H*�� "�JAB � $� & +A!&$� �@��"$*JAB 6� �� +H� CB� ;D AK
+D� �D�� !*A$";$*!;H*BE� @�D+�C/� �!'� ; **BE� I$��"$&$� +$*";$*!;H*B&$�
@��<$(!&$� $� &J;H�!&$6� �*�<�!� C� * "�A��BE� +$*";$*!;H*BE� +A�J"AJ�!E�
�(*!�J)$C!GA+D� CA��$?*B � +";!�"$/� @��+A$�!GM$ +D� C� �!';$?*BE� *!K
@�!C; *$DE� @��� �! '*B&$� J<;!&$� "� �+D&� +";!��"6

�� ^ *A�!;H*�%� A "A�*$? +"�%� '�* � <�!C$�!'C �"�%� CBDC; *� 	!I=�
A$*+"$%� <�!C$A!#$�**B%� &$*$&J&6� �*� @��AD<$C! A+D� �A� �!%�*!� + ;6� �!=�
�!'B� *!� C�+A�"� ? � '� 	!IA$/� � !%"JI"!D� ��� @;�M!�$� �B��!<6� ��� < �>$K
'$? +"$&� �!**B&/� *!� @;�M!�$� �B��!<� '�*!� &$*$&J&!� �!+@;BC! A+D�
$� �+H� +A!*�C$A+D� & *  � ? A"�%6� �� �@�;!<!GA/� ?A�� 	!IA$*+"$%� <�!C$K
A!#$�**B%� &$*$&J&� @����;)! A+D� "� G<�=C�+A�"J� $� ��E��%A� ��� '!@!�*�%�
?!+A$� �@$I��*+"�<�� @�;J�+A��C!6

��� $*A �@� A!#$$� �6� �6� ^$& ;H'�*!/� C� @� � ;!E� 	!IA$*+"�<��
&$*$&J&!/� "�A��B%� �*� +CD'BC! A� +� @�C �E*�+AHG� & '�'�D/� <;J($*B� '!; K
<!*$D� "��C;$�& '�'�%+"$E� @!���� +�+A!C;DGA�95��F92��� &� +� ? &/� C$�$&�/�
+; �J A� +�<;!+$AH+D6� 	!IA$*+"$%� <�!C$A!#$�**B%� &$*$&J&� �6� �6� �!�=�
)$ C� 80175:� $& *J A� �@I ��*�=^ *A�!;H*�=��(B+A!*+"$&� &$*$&J&�&/�
@�$? &� �*� +CD'BC! A�  <�� +� @�<�J) *$ &� "�$+A!;;$? +"�<�� >J*�!& *A!6�
��� �!**B&� �6� �6� �!�)$ C!� 80175:/� �@I ��*�=^ *A�!;H*�=��(B+A!$=�
+"$%� &$*$&J&/� @���!'� ;D A+D� *!� ? AB� � !*�&!;H*BE� @�;D� (�;  � *$'K
"�<�� @��D�"!T� �!(!�!<+"� /� �+A�!E!*+"� /� � !�!'$*+"� � $� �@I ��*+"� 6�
� '� *$E� *!$(�;  � @��AD) **B&� DC;D A+D� � !�!'$*+"� � @�; � &$*$&J&!/�
"�A��� � '!*$&! A� (�;HIJG� @;�M!�H� C� ^ *A�!;H*�&� ��(B+A!* 6� �; �J A�
�A& A$AH/� ?A�� @�� C+ %� @��AD) **�+A$� �!++&!A�$C! &�<�� &$*$&J&!� <;JK
($*!� '!; <!*$D� "�$+A!;;$? +"�<�� >J*�!& *A!� * � (J� A� ��$*!"�C�%6�
�*!;$'� < �>$'$? +"$E� �!**BE� @�"!'BC! A/� ?A�� �+*�C*!D� ��$ *A$��C"!�
+";!�?!A�+A$� @�� @!; �< *=&$�# *�C�&J� "�&@; "+J� +�C@!�! A� +� A!"�C�%�
& '�'�%+"�<�� "�&@; "+!6� ��*!"�� +A�J"AJ�B� & '�'�%+"�<�� "�&@; "+!�
^ *A�!;H*�%� '�*B� (�;  � "�J@*B /� b�!;�� �!'���(; **B /� !� +A�J"AJ�B�
@!; �< *=&$�# *�C�<�� "�&@; "+!� +)!AB/� +$;H*�� �! '� ��(; *B� $� $E� �+$�
+& M *B� *!�G<�=G<�='!@!�6

f =�@\ �c �  � � � � ��Y����a�XY��� \ � � � � E!�!"A �$'J A+D� I$��"�� �!'C$ABK
&$� @!� @�C �E*�+A$� &$�# *�CB&$� �A;�) *$D&$/� +&DAB&$� C� "�J@*B �
!+$&& A�$?*B � +";!�"$� +J(I$��A*�<�� @��+A$�!*$D6� ��?A$� C+ � +";!�"$�
�+;�)* *B� �+ CB&$� �!'�BC!&$� ?!+A�� *!�C$<�C�<�� E!�!"A �!/� @�� "�A�K
�B&� �A*�+$A ;H*�� @�;�<$ � + C �*B � "�B;HD� !*A$";$*!; %� *!�C$*JAB�
*!� "�JAB /� & +A!&$� �@��"$*JAB � G)*B 6� �� +H� CB� ;D A+D� �D�� !*A$K
";$*!;H*BE� @�D+�C� I$��A*�<�� @��+A$�!*$D6� ��J@*B � $� ? A"�� CB�!) *K
*B � !*A$";$*!;H*B � @�D+!� �!'� ; *B� I$��"$&$� @;�+"$&$� +$*";$*!;HK
*B&$� @��<$(!&$/� +;�) **B&$� C �E* &$�# *�CB&$� $� $*�<�!� A�!*+<� +K
+$C*�� '!; <!GM$&$� @;$�# *�CB&$� �A;�) *$D&$6

��� + C �*�%� <�!*$# � G<�='!@!�*�%� A "A�*$? +"�%� '�*B� @��E��$A�
�C!*�!<=�!*<!?!;H+"$%� <�!C$A!#$�**B%� &!"+$&J&/� *!'C!**B%� A!"� C@ �=�
87



CB � �6� �6� ^$& ;H'�*�&6� ��)*�� @� �@�;!<!AH/� ?A�� �*� DC;D A+D� G<�=C�+K
A�?*B&� @����;) *$ &� �!*�!&+"�<�� !*A$";$*��$D6� ��� �+$� LA�<�� &!"+$K
&J&!� @�@ � ?*� � C�'�B&!*$ � $+@BABC! A� I!�*$�� �!*�!&+"�<�� !*A$K
";$*��$D6� �!� LA�� J"!'BC!GA� A!")  � �6� �6� ��$<��HD*#� $� � 6� ]6� ]$E!;$K
( %;$� 8017O:6� �!"+$&J&� *!?$*! A+D� + C �*  � <��B� �$�)!"$� $� @��+; K
)$C! A+D� C� C�+A�"=G<�=C�+A�?*�&� *!@�!C; *$$6� �!A &� �+H� �C!*�!<=�
�!*<!?!;H+"�<�� &!"+$&J&!� '!C��!?$C! A� "� G<�=C�+A�"J� $� & )�J� !*A$K
";$*!;H*B&$� +A�J"AJ�!&$� 4A!;H<$� $� �$!�)$"� JE��$A� C� +A���*J� &B+!�
�!*<!?!;� $� @�<�J)! A+D� C� &�� 6

�; �J A� �A& A$AH/� ?A�� C� G<�=C�+A�?*�%� ?!+A$� �C!*�!<=�!*<!?!;H=�
+"�<�� <�!C$A!#$�**�<�� &!"+$&J&!� *!@�!C; *$D� �A� ;H*BE� ;�"!;H*BE�
+A�J"AJ�� 84A!;H<!/� �$!�)$"� $� � �6:/� +;�) **BE� &$�# *�CB&$� �A;�) K
*$D&$/� @ � + "!GA+D� +� *!@�!C; *$ &� &!"+$&J&!6� �; ��C!A ;H*�/� �*� * �
�A�!)! A� A "A�*$"J� @;$�# *�CBE� +A�J"AJ�6

�C!*�!<=�!*<!?!;H+"$%� <�!C$A!#$�**B%� &!"+$&J&� DC;D A+D�  +A K
+AC **�%� <�!*$# %� & ) �J� ^ *A�!;H*B&� $� Y)*B&� ��(B+A!*�&6� �!"�
"� + C �J/� A!"� $� "� G<J� �A�LA�%� <�!*$#B� "��C;D� & '�'�D� @�+A @ **�� @�<�JK
)! A+D6� �!$(�;HI!D� <;J($*!� '!; <!*$D� "��C;$� & '�'�D� C� @�;�+ � LA�<��
&!"+$&J&!/� @�� �!**B&� �6� �6� ^$& ;H'�*!/� �A& ?! A+D� *!� J?!+A" � @��K
>$;D� �$A!;?!%�F� �! 'B&!< & �� $� +�+A!C;D A� 32��� &/� +� ? &� * ;H'D� +�<;!K
+$AH+D6� �� + C ��='!@!�*�%� ?!+A$� LA�<�� &!"+$&J&!/� <� � C� +C���C�%� ?!+A$�
!*A$";$*!;H*BE� +A�J"AJ�� �(*!)!GA+D� �;$<�# *�CB /� !� $*�<�!� L�# *�=�
CB � �A;�) *$D/� J"! '!**!D� <;J($*!� &�) A� (BAH� @�$*DA!� '!� <;J($*J� ' ! ;  K
<!*$D� @�C �E*�+A$� & '�'�D6� �� G<�=C�+A�?*�%� ) � ?!+A$� LA�<�� &!"+$&J&!/�
<� � I!�*$�B� C+ E� !*A$";$*!;H*BE� @�D+�C� @�<�J)!GA+D� $� �;$<�# *=&$�=�
# *�CB � �A;�) *$D� A�!*+<� ++$C*�� @ � "�BC!GA+D� @;$�# *�CB&$� �A;�K
) *$D&$/� "��C;D� & '�'�D� '!; <! A� '*!?$A ;H*�� <;J() � 8�$+6� �5:6

�C!*�!<=�!*<!?!;H+"$%� <�!C$A!#$�**B%� &!"+$&J&� �6� �6� �!�)$ C�
80175:� A!")  � +CD'BC! A� +� @�C �E*�+AHG� "�$+A!;;$? +"�<�� >J*�!& *A!6�
���  <�� &* *$G/� @�C �E*�+AH� >J*�!& *A!� @�� @��>$;G� �$A!;?!%�F�
�B'B&!< & �� '!; <! A� *!� <;J($* � 25��� &N� LA!� <;J($*!/� *!� *!I� C'<;D�/�
'*!?$A ;H*�� '!*$) *!6� 	 &� (�;  /� ?A�� C� G<�=C�+A�?*�%� ?!+A$� &!"+$&J&!�
"�$+A!;;$? +"$%� >J*�!& *A� '!; <! A� '*!?$A ;H*�� <;J() 6� �; ��C!A ;HK
*�/� C� @� � ;!E� G<�='!@!�*�%� A "A�*$? +"�%� '�*B� & '�'�%+"$%� +A�J"AJ�K
*B%� LA!) � $&  A� +A��<�� "!C"!'+"� � @��+A$�!*$ 6� �A�J"AJ�*B%� LA!)�
@!; �< *=&$�# *!� C� �(M$E� ? �A!E� DC;D A+D� J*!+; ��C!**B&� �A� & '�'�%K
+"�%� +";!�?!A�+A$6� �� LA�%� '�* � +A�J"AJ�*B%� LA!) � @!; �< *=&$�# *!�
+& M *� @�� �A*�I *$G� "� & '�'�%+"�&J6

f=�@��X��a��� � ��Y����a�XY��� \ � � � � +;�) *!� C� �+*�C*�&� C �E* =�
@� +� �* @;$�# *�CB&$� �A;�) *$D&$/� +&DAB&$� C� (�!E$!*A$";$*!;H@B �
+";!�"$� �!';$?*�<�� @��+A$�!*$D� 8�A� I$��A*�<�� ��� & �$�$�*!;H*�<�:6�
�";!�"$� �+;�)* *B� *!�JI *$D&$/� @��E��DM$&$� @�� +C��!&� +A�J"AJ�N�
"� *$&� @�$J��? *B� "�J@*B � $� !"A$C*�� � %+ACJGM$ � <�D' CB � CJ;"!*B6�
�� +H� �(*!�J) *B� +A�J"AJ�*B � * +��AC A+AC$D� & )�J� +A�J"AJ�*B&$�
LA!)!&$� @;$�# *!� $� �;$<�# *=&$�# *!6� ��� �!**B&� + %+&��!'C �"$/�
@��C � **�%� *!� @;�M!�DE� �D*$'!�!</� 4A!;H<$/� �$!�)$"� C� 0159F�
017�� <<6/� J+A!*�C; *�/� ?A�� @;$�# *�CB � �A;�) *$D� �(�!'JGA� '� +H�
+$*";$*!;H*B%� -'!;$C./� @ � E��DM$%� *!� C�+A�" � C� &�*�";$*!;H*B �
'!; <!*$D6� ��� "�!D&� LA�<�� -'!;$C!.� C� �+*�C*�&� C� '!@!�*�%� $� + C ��=�
'!@!�*�%� ?!+ADE� CBDC; *!� !*A$";$*!;H*!D� +A�J"AJ� !F �D*$'!�!<� G<�=�
'!@!�*�<�� @��+A$�!*$D/� @�;�<�� @�<�J)!GM!D+D� "� G<�=C�+A�"J� C� +A���*J�
�!*<!?!;H+"�<�� @�( � )HD� $� 4A!;H<$6

� +��AC A+AC$ � +C���C� @;$�# *�CBE� $� �;$<�# *=&$�# *�CBE� +A�J"K
AJ�� J+A!*�C; *��+ %+&��!'C �"�%� $� (J��CB&$� +"C!)$*!&$6

� �>$'$? +"$ � $++; ��C!*$D� A "A�*$"$� & '�'�D� LA�%� '�*B� �@� K
� ; **BE� �!**BE=* � �!;$6� 	!"$&� �(�!'�&/� C� ��(B+A!* � CBDC;D A+D�
+";!�?!A�+AH� �(M "!C"!'+"�<�� @��+A$�!*$D6� �+ � +A�J"AJ�B� C� �+*�C*�&�
�A�!)!GA� +";!�?!A�+AH�& '�'�D/

O5



�.�m

<Ll1% �1'
�9�0�“� “ �95��131��

�� � � � �
���	

Xj¥o
+=�¥� =��

3 � ‡ k€ŸS¤–¤̀™.XX
�� �����	������ �

�#@ghi=

�1L¤�p

k o‘i
====S�======j3k =====•V¢hh� m� ====F ===== d̂�======� •=66<� 0� U� o=F=

09� �93OnS�•1 •“P/

%%%& & '
/ = d X 6 ��i�d====Ubb

��“� V
V� ‘‘“ �?“

a� <- �
‘gwfx� �<!*�‘gPw� fPxod

� l� I n � � � � ' � ] I b � � k 0 5

hh� =h3���;==� =k�<�@��6b€™�¤‘lk¥v6œ=b�9��$
¢0h=�<<¢NNk�C��+6

�</h� b � C��+

V �WV��WX�V'&Y Z �[CBBBCA�gn� S

�$+6� �56� �  <$�* ! ;H*B%� + *+&�<+�;�<@? +"$@� @��>$;H/� ++C ��=*�+A�?@B*� +"; �*� � ! ; �<� � � !C" ! ' ! � F� � J �$*+" !D� �  @� ++$D�  
@* � � � ;HI �<� � � !$" ! ' !

q�G<�=C�+A�?*� � @�<�J)  =

- � � ; $ N � � � F� � ! ' � B C B T � =c� F � � A � ! ) ! G M $  � + + � + & @ ? + + " @ + � @ ; � M ! � $ N � 62� F � " � $ + A @ ; ; * ? + + " $ � � > J * � ! &  * A






































































































































































































































































